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PORT ARTHUR, 

The center around which revolves the whole com- 
plicated naval and military situation in the Far East 
is located at Port Arthur. The key to the situation 
is held by that heroic commander, Stoessel, and in a 
sense it may be said that by his stubborn defense 
he has locked up three of the most important ele- 
ments in the war, namely, the Russian fleet within 
Port Arthur, the Japanese blockading fleet with- 
out the harbor, and the Japanese army of investment 
of 60,000 men. Incidentally, it may be said (still keep- 
ing to our metaphor) that Stoessel also holds the key 
to the deadlock into which the opposing armies of 
Kuropatkin and Oyama have fallen before the walls 
of Mukden. 

There is, therefore, much more of method than of 
madness in the heroic stand taken by Stoessel and 
his gallant troops. At the present juncture there is 
no doubt that the Russian forces, and indeed the whole 
Russian plan of campaign, are in an exceedingly 
critical condition. It is also certain that if they can 
maintain the status quo for two or three months 
longer, the position may be entirely reversed, and the 
opportunity for a successful prosecution of the war 
by Japan be let slip forever. 

As matters now stand, the last two great battles of 
the Manchurian armies seem to prove that they 
are so nearly matched that, in spite of her successes, 
it is impossible for Japan with her present forces to 
win an absolutely decisive engagement. It needs no 
intimate knowledge of strategy to understand that a 
decisive battle can be won by the Japanese only if 
they succeed in outflanking the Russian army and 
securing a strong position across the railroad, cutting 
off the Russians from their base of supplies. In the 
two great battles that have occurred at Liao-Yang 
and the Sha-Ho, flanking movements were made by 
Kuroki and by’ Kuropatkin, and in each case they 
failed for the reason that the flanking army was not 
pewerful enough to cut loose from the main body with 
any hope of successfully effecting its object. There is 
no doubt that in planning the campaign, the Japanese 
strategists expected that by the time their Manchurian 
armies effected a junction before Liao-Yang, Port 
Arthur would have fallen, and the army of investment 
would have been available to give Japan the numerical 
superiority necessary for a great turning movement. 
It is the unexpectedly-stubborn resistance of Stoessel 
and his troops that has saved the situation for Kuro- 
patkin. Every day that Port Arthur can hold out 
means the addition of so many thousand men and so 
many scores of guns to the Russian forces, and the 
more complete development of a successive system of 
entrenchments to which the Russians can retire, should 
it become necessary to fight a series of rear-guard 
actions. 

Furthermore, judging from the slow work that has 
been made in reducing the outer line of forts at Port 
Arthur, it begins to seem fairly possible that the 
Baltic fleet, on its arrival in Chinese waters, may find 
the remnant of the Port Arthur garrison still holding 
the line of forts to the southwest of the city, on what 
is known as the Tiger’s Tail and the Liau-Tie-Shan 
Peninsula; and although such “possession would not 
enable the Baltic’fleet to use Port Arthur ‘for refitting, 
it would involve the retention of a large portion nf 
General Nogi’s troops that are badly wanted elsewhere. 
Moreover, it cannot be doubted that a certain amount 
of repair work is being done on the five battleships 
that were driven back into Port Arthur after the sortie 
of August 10. When the fall of the fortress itself is 
imminent, and these battleships are in danger of being 
sunk by Japanese high-angle fire, it is safe to say 
that they will make another desperate effort to break 
through Admiral Togo’s fleet, and reach the shelter- 
ing port of Vladivostock. Every day that Stoessel can 
hold out is another day gained for putting these ships 
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in condition for a running fight; and it is scarcely 
possible, even if the Russian fleet should be scattered 
or sunk, that Togo’s battleships will come through the 
fight without more or less serious injury. If the dash 
for Vladivostock can be delayed for a few weeks longer, 
it will take place when the Baltic fleet is within a 
month’s or even less than a month’s steaming of Port 
Arthur—all too short a time for the Japanese navy, 
worn as it is with the stress of a long blockade, and 
just emerging from a fight against a superior number 
of battleships, to enter the drydocks in Japan and get 
in shape to meet a fleet of seven battleships, most of 
which are fresh from the builders’ hands in the Baltic 
yards. 

It has lately transpired that in June last the 
“Yashima,” one of the Japanese battleships, was sunk 
by a mine off Port Dalny. This leaves the Japanese 
with but four available battleships to oppose the five 
battleships in Port Arthur and the seven that are in- 
cluded in the Baltic fleet; and the longer that Stoes- 
sel can hold out at Port Arthur, the more will these 
four ships (all too few for their work) stand in need 
of refit and repair. If, on the other hand, Port Arthur 
should fall to-morrow, Nogi’s troops would be rushed 
to Mukden, and the Russian Manchurian army would 
in all probability, be driven back beyond Mukden, 
if not into Harbin itself, in a succession of flanking 
movements. Port Arthur would be closed to the Bal- 
tic fleet, and the ships that it shelters scattered or sunk, 
while the Baltic reinforcements, should they deter- 
mine to continue on their mission, would find Admiral 
Togo’s and Admiral Kamimura’s combined fleets, fresh 
from a thorough overhauling at the Japanese dock- 
yards, settled down to the blockade of Vladivostock— 
the only port in which the newly-arrived relieving fleet 
could hope to find harborage. One would have to search 
far into the history of naval and military wars of the 
past: to find a situation where the fate of a whole 
campaign on land and sea depended so immediately 
and utterly upon a beleaguered fortress, as does tle 
issue of the present war upon the brave troops and 
indomitable commander at Port Arthur. 

ge i an 
HYDRAULIC JET PROPULSION. 

It sometimes happens in the world of engineering, 
that a system is condemned in the earlier stages of its 
exploitation on the ground that it is wrong in theory 
when, as a matter of fact, it is the mechanical appli- 
ances through which it is endeavored to render the 
system practicable that are at fault. It would seem 
as though a case in point were that of the jet propul- 
sion of vessels, which was so uniformly unsuccessful in 
its earlier attempted applications as to Iead to the 
general belief that it was inherently wrong in theory. 
Vessels were propelled by the hydraulic jet; but under 
such low efficiency as to render the system useless for 
commercial purposes. The imprevemenuts which have 
been made of late years in hydraulic apparatus, and the 
better understanding of hydraulic principles, have led 
an English firm to make an extensive series of tests, 
which have enabled them to instal] a system of jet pro- 
pulsion, whose efficiency, according to figures given by 
our esteemed contemporary the Yachtsman, rival the 
performance of the screw propeller. The firm in ques- 
tion, in designing the motive power of a small auxiliary 
yacht, directed their attention expressly to the ques- 
tion of suitable propellers; and among other methods 
that seemed to offer a satisfactory solution for the 
vessel in hand, the hydraulic jet propeller received 
careful attention. The British naval authorities, it 
was found, had twice already made practical tests of 
the jet. The first was made half a century ago in a 
small gunboat, and the second in 1883, in a second-class 
Thornycroft torpedo boat. In both cases the results 
were discouraging because of the low efficiency secured, 
which, in the latter case, amounted to only 0.32, as 
compared with a similar screw-propelled boat which 
gave an efficiency of 0.50. 

Apparently these results settled the fate of jet 
propulsion forever; but in examining the _ experi- 
ments more carefully, it was found that the inefficiency 
was not in the type of propeller, but in the faulty 
machinery employed. To explain more fully, it should 
be understood that hydraulic jet propulsion involves 
the use of a water.pump (generally of the centrifugal 
type) which draws in water through an inlet in the 
bottom of the vessel and expels it astern as a jet, the 
reaction of the water driving the vessel ahead. In 
the jet propellers tried in the British navy there was 
a loss of efficiency, first, at the inlet of the water, 
second, in the pump, and thirdly, in the jet. In the 
Thornycroft experiments the pump losses amounted to 
54 per cent, and the loss in the jet to 30 per cent. In 
view of the great improvement that has taken place 
in pumping machinery, the low efficiency did not seem 
so very discouraging, as the latest types of centrifugal 
pumps were known to show a much higher efficiency 
than 0.46, while it seemed certain that the loss of 30 
per cent in such a simple matter as a jet could be con- 
siderably reduced. Inquiry among the leading makers 
of the world showed that several firms were prepared 
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to supply pumps of 10 horse-power and upward of a 
guaranteed efficiency of not less than 80 per cent. 

The study of jet efficiency was carried on by utiliz- 
ing different forms of jets, connected by flexible rub- 
ber tubing to the supply pipe, and held in the direc- 
tion of the flow of water by a spring balance, which 
recorded the jet reaction. In this way efficiencies 
ranging from 0.65 to 0.90 were obtained. The latter 
striking result was given by a jet which has turbine 
guide blades inserted in the discharge orifice, whereby 
the issuing water is accelerated in velocity and de- 
viated in direction, and discharged in a number of 
thin, broad jets, each equal in propelling power. In this 
form of propeller an efficiency of 85 was easily obtained, 
and over 90 per cent was actually recorded. Comparing 
these results with those obtained in the Thorny- 
croft torpedo boat of 18838, in the latter case the 
efficiency of the pump of 0.46 and of the jet of 0.7 
gave a total efficiency of 0.82, whereas the results 
of the 1904 experiments gave a pump efficiency of 
0.80 and a jet efficiency of 0.85, making a total effi- 
ciency for the jet propulsion of 0.68. This seems 
to bring hydraulic propulsion, in the sizes thus ex- 
perimented with, well up to the level of the effi- 
ciency of screw propulsion. It is claimed by Mr. Ran- 
kin Kennedy, the engineer by whom the experiments 
were carried through, that the data given above is 
borne out by experiments with water jets made at the 
Massachusetts Institute of Technology, in which, by 
improving the forms of the jets, an efficiency of 99 
per cent has been observed. If such jets could be ap- 
plied as propellers, with pumps of 80 per cent efficien- 
cy, it is argued that taking, say, 95 per cent as a prac- 
tical jet efficiency, a total efficiency of 0.76 would be 
secured, as against an efficiency of 0.71, which, accord- 
ing to this authority, is the highest efficiency observed 
in tests on the best screw propellers under most favor- 
able conditions. The results obtained by the jet in 
these experiments are certainly very remarkable, and 
show a great advance on previous performances; but, 
we think it is doubtful if the same efficiency will be 
obtained under conditions of actual service. 

ft al tn 
THE VAST RAILROAD SYSTEM OF THE UNITED STATES. 

Although the total mileage of the railroads of the 
United States exceeds 200,000 miles, the building of 
new roads shows no signs of abatement. The total 
length, on December 31, 1903, according to Poor’s Man- 
ual for 1904, was 206,886 miles. This represented a 
net increase on all railroads, during the year, of 
4,774.61 miles. The liabilities were made up of capital 
stock, amounting to over $6,000,000,000, a funded debt 
of $6,000,000,000, and other smaller items that served 
to bring up the total liabilities to about $15,000,000,- 
000. The principal assets consisted of $11,000,000,000, 
representing the cost of the railroads and equipment, 
and over $2,500,000,000 representing investments. On 
this huge system there were carried over 696,000,000 
passengers, and about 1,300,000,000 tons of freight. 
The earnings derived from passenger traffic amounted 
to $429,000,000, while the earnings on _ freight 
reached a total of $1,338,000,000, other items bringing 
up the total traffic revenue to $1,908,857,826. The net 
earnings reached a total of $592,000,0e0, and other re- 
ceipts brought up the total available revenue to $682.,- 
000,600. 

The operation of the system requires the services of 
44,529 locomotives, 28,648 passenger cars, over 10,000: 
baggage and mail cars, and no less than 1,524,150 
The growth of this stupendous system, 
with the exception of two or three periods of stagna- 
tion, has been remarkably even. In the year 1830 there 
were 23 miles of railroad in operation, in 1850 there 
were 9,121 miles, in 1860 the total had risen to over 
30,000 miles, and in 1880 to over 93,000 miles. Fif- 
teen years later, or in 1895, the trackage had doubled 
to 181,065 miles. The largest annual increase of mile- 
age was in 1887, when 12,876 miles of new track were 
built. The next largest increase was in 1882, when 11,- 
569 miles were added. The increase in the twentieth 
century seems to have settled down to a steady rate of 
between 4,000 and 5,000 miles each year. The growth 
of the equipment presents some interesting figures. In 
1880 there were 17,949 locomotives, 12,789 passenger 
cars, and 539,255 freight cars. Fifteen years later 
these figures had more than doubled, the total num- 
ber of locomotives in 1895 being 36,610, of passen- 
ger cars 26,419, and of freight cars 1,230,798. The full 
significance of the above statistics can only be realized, 
when it is borne in mind that with the increase of 
mileage and equipment, there has been a steady im- 
provement in the quality of roadbed, structures, cars, 
and engines. The best of the railroads of the United 
States are fully the equal in most respects of the best 
European roads. In some respects they are superior, 
and in others not so good. In comfort of travel our 
cars are acknowledged to be unsurpassed; but there: 
is still room for improvement in respect to the number 
and speed of our scheduled express train service. It 
is not, however, improbable that this country will be 
the most active in the extensive practical application of 
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electric traction on trunk roads, just as it was the 
pioneer in the development of the trolley car; and 
should this happen, we shall easily lead the world in 
the rapidity of our express service. 
+O oe 
WATER-CURTAIN FIRE PROTECTION. 

Water-curtain protection against fire has been ap- 
plied to a building in the city of London. During a 
practical demonstration of the new system made be- 
fore representatives of the fire insurance companies, 
its value was so clearly established that a material 
reduction was secured in the premium. The system is 
simple in construction and operation. Every outside 
wall of the building carries, near the root line, a hori- 
zontal water pipe, which is perforated on its under 
side. These pipes are supplied by a vertical standpipe, 
and each line is controlled by a valve, which enables 
any particular wall to be protected by a flow of 
water, or not, as the exigencies of the fire may de- 
mand. In the case of the London building, the hori- 
zontal pipes are supplied from a main standpipe, 
which is under a pressure of 80 pounds to the 
square inch. Another system of spray pipes is so 
arranged that a sheet of water may be thrown lat- 
erally over the roof, thus rendering it possible to 
envelop the whole building in a practically continu- 
ous curtain of flowing water. The perforations are 
spaced so closely, and the pressure under which the 
water is discharged is so great, that the water cur- 
tain has proved to be amply sufficient to prevent the 
flames from passing through it, to attack the building 
which it shelters. In the particular building referred 
to in London, the system is supplied by a separate 
pump installed for the purpose in the building. 

At the present time, when the city engineers are at 
work on the designs for a salt-water main system of 
fire protection in New York city, it would be oppor- 
tune for the owners of costly buildings that are par- 
ticularly exposed to the dangers of conflagration in 
surrounding buildings, to consider whether the instal- 
lation of water-curtain pipes would not at once form 
an excellent protection against fire, and an effective 
means of reducing the fire insurance premium existing 
on those buildings. The salt-water main system in- 
volves the erection of central pumping stations, from 
which water at very high pressures will be available. 
Therefore, the expense to the individual property own- 
er would be merely that of erecting one or more 
standpipes, and running around the building the 
necessary horizontal perforated pipes of the water cur- 
tain. It would not be necessary, as in the London 
building, to erect a separate pumping plant, for the 
reason that the central pumping plant would furnish 
the necessary pressure. 

= ae ee 
LOADS ON FACTORY MOTORS, 

Average loads in factories are often thought to be 
greater than they really are. This is due to the assump- 
tion in many cases that steam engines work near their 
full capacities most of the time, though this is seldom 
true. 

Uncertainty on these points often makes factory own- 
ers hesitate to contract for electric power to operate 
their machinery, even at rates that represent large 
savings over the cost of operating steam plants. It is 
easily seen, of course, that a rate for electric power 
that brings its daily cost above that of operating a 
steam plant, on the assumption that the average is 
nearly up to the maximum load, may bring the actual 
cost of operation much below that of steam, if the aver- 
age load is only one-half or less than one-half of the 
maximum. A definite conclusion as to the probable 
average load in any case is all the harder to reach 
because the ratio of average and maximum loads varies 
much in different lines of manufacturing work. To 
illustrate these facts, the following examples of power 
and energy consumption in three distinct lines of manu- 
facture are given, with the circumstances of each. 

In a large factory devoted to the printing of fine 
cotton fabrics seven induction motors that ranged from 
1 to 75 horse-power each and had a combined capacity 
of 346 horse-power were employed almost exclusively 
for this work. In order to operate the printing ma- 
chines a speed with wide variations was necessary, and 
this was obtained by driving direct current dynamos 
with the induction motors, and then using current 
from these dynamos to supply motors that were direct 
connected to the printing machines. During 260 hours 
of regular working time at this factory, the consump- 
tion of energy by the seven induction motors of 346 
horse-power aggregate capacity amounted to 26,461 
electric horse-power hours. If these motors had been 
in continuous operation at full load during the 260 
hours, they would have done 346 K 260 = 89,960 horse- 
power hours of work. As the actual consumption of 
energy by these motors during this time was only 26,461 
electric horse-power hours, it appears that the average 
rate at which the motors absorbed electrical energy 
from the supply line was only 26,461 + 89,960 = 0.294, 
or 29.4 per cent of their rated capacity. It is to be 
noted here that the consumption of 26,461 horse-power 


Scientific American 


hours included all losses in the motors as well as the 
mechanical work done by them. 

Another case illustrating an entirely different line 
of work from that just considered was a large plant 
devoted to the construction of heavy machinery. Dur- 
ing one month of 26 working days, or very nearly 260 
hours of operation, this plant drew 77,000 electric 
horse-power hours from the supply line. At this time 
there were in use about the plant 21 induction motors 
that ranged from 10 to 100 horse-power each, and had 
a combined rating of 590 horse-power. If these motors 
had all been fully loaded during the 260 hours that the 
plant was in operation, their output would have 
amounted to 590 * 260 = 153,400 horse-power hours. 
As the energy actually consumed by the motors during 
this time was 77,000 horse-power hours, the average 
load which they took from the supply line was 77,000 
-i- 153,400 = 0.5 nearly, or 50 per cent of their total 
rated capacity. Here again the figures given for the 
consumption of energy include all motor losses. 

Still different conditions and results are presented 
by a third case, which was that of large mills engaged 
in weaving cotton cloth. In this case the motor equip- 
ment of the mills included 27 machines that ranged 
from 5 to 300 horse-power capacity each and had a 
total rating of 3,412 horse-power. This capacity was 
made up of induction motors for all except 200 horse- 
power in the synchronous type. During 273 hours of 
mill operation, this being the regular working time in 
a certain month, these motors absorbed 833,469 electric 
horse-power hours from the supply line. If all of the 
motors had operated continuously at full load during 
the 273 hours under consideration, they would have 
done 273 % 3,412 = 931,476 horse-power hours of work. 
As the actual consumption of energy reached only 833,- 
469 horse-power hours in this time, it follows that the 
average power drawn from the supply system was only 
833,469 -+ 931,476 = 0.89, or 89 per cent of the total 
motor rating, all losses included. 

These three illustrations are taken from plants that 
were operating under normal conditions, and evidently 
cover quite a range of practice. The print works may 
be taken to represent approximately a large class of 
plants in which the demand for power is very inter- 
mittent, and in such cases it seems that the consump- 
tion of energy may drop to about one-third of what it 
would be if the motors were fully loaded during the 
hours of operation. In machine shops the rate at 
which energy is drawn from the supply line may be 
approximately equal to one-half of the rated power of 
the motors employed. As might be expected from the 
constant nature of the work, motors employed in weav- 
ing cotton cloth show an average power consumption 
well up toward their normal rating, in the above case 
89 per cent. 

If the average powers actually delivered by the mo- 
tors in the above cases had been considered, their per- 
centages of the motor capacities would have been small- 
er than those found above because there is a loss of 
energy in the motors themselves. The percentages as 
found, however, are what the prospective user of elec- 
tric power most wants to know, because they approxi- 
mately represent the ratios of his average consumption 
of power to the rating of the motors in use. In this 
connection it is well to have in mind certain facts rela- 
tive to the rates usually charged for electric supply, 
and their relation to the net service which the cus- 
tomer actually gets. Lighting rates are usually made 
for electric energy delivered on the premises of con- 
sumers at a voltage suitable for the operation of lamps. 
Thus if the consumer uses 110-volt, 16-candle-power 
lamps that take 50 watts each, he can operate twenty 
of these lamps one hour for each kilowatt-hour of en- 
ergy that he buys, because 50 K 20 = 1,000 watts. This 
takes no account of losses in the wiring of buildings 
which should not usually be more than 1 or 2 per cent. 
When it comes to electric heating the current from the 
supply lines will probably still be delivered at about 
110 volts, and if the heaters are designed for a lower 
voltage the consumer may have to provide his own 
transformer. As there will probably be a loss of at 
least 5 per cent in the transformer, the heaters will 
get 3,488 heat units less about 5 per cent for each kilo- 
wait-hour that is paid for. Electric motors are rated 
according to the power they deliver, not the power 
they absorb, so that an electric horse-power-hour of 
energy from the supply line cannot yield a horse-power 
hour of mechanical work. At full loads the efficiencies 
of good motors, both direct-current and induction types, 
range from approximately 75 per cent in the one horse- 
power to 92 per cent in the 100 ,horse-power size. 

At partial loads efficiencies drop, but a mixed lot of 
motors, among which are some ‘operating at one-half 
load, should have an efficiency of as much as 80 per 
cent. On this basis one horse-power-hour drawn from 
the supply line would yield 0.8 of a brake horse-power 
during one hour, or one kilowatt-hour from the line 
would yield 1.07 horse-power-hours, since the horse- 
power is 0.746 of the kilowatt. 

A result of this.motor loss is to make the cost per 
brake horse-power greater than the cost per electric 


37! 


horse-power from the line. Thus, if the motor efficiency 
is 80 per cent and the rate paid is two cents per electric 
horse-power-hour, or $60 per working year of 3,000 
hours, the cost per brake horse-power is 2.5 cents per 
hour, or $75 yearly. 
a ee 
SCIENCE NOTES. 
The Slaby-Arco-Braun system of wireless telegraphy 
is in use across Lake Baikal. 


A new molybdenum compound has been discovered 
by Prof. Moissan. It is obtained by heating charcoal 
with melted molybdenum and aluminium in the elec- 
tric furnace. The resultant metallic mass is treated 
with a concentrated solution of potash, says the Engi- 
neering and Mining Journal, and well-defined needle- 
shaped crystals of the new compound are obtained. 
The substitution is very hard, and resists all acids but 
nitric. It is not decomposed by water or steam at a 
temperature below 600 deg. C. It resembles tungsten 
carbide. It is hoped that the new compound may be 
useful in making molybdenum steels. 

For some time past the scientific cultivation of the 
potato, i. e, the selection of the best and most fecund 
varieties for seed, has been in progress in Great Brit- 
ain, and this year the experiment has been attended 
with highly successful results. One farmer, who has 
been engaged in several trials with new species, has 
this year lifted a tuber weighing 4% pounds, while an- 
other has obtained a specimen of another variety 
weighing 4 pounds, 7 ounces. One farmer who planted 
12 pounds of seed of a-special variety has gathered in 
a crop of over 750 pounds. Investigations are now 
being carried out to obtain a “disease-proof” potato, as 
the predominance of disease wreaks considerable havoc 
among the crops, and is responsible for a heavy per- 
centage of waste. 

With reference to the suggestion advanced by the 
Hon. C. A. Parsons at the recent British Association 
meeting, that deep borings should be made into the 
earth’s crust for the purposes of investigation of the 
earth’s interior, and that a shaft such as this might be 
sunk to a depth of 12 miles, another scientist has 
pointed out that the pressure of the rock at such a 
depth represents some 40 tons per square inch and 
would render the task impossible, owing to the inward 
viscous flow of the rock material. In reply the Hon. C. 
A. Parsons suggests an experiment to solve the problem. 
He points out that the crushing stress required to 
make hardened steel flow lies between 120 and 300 tons 
to the square inch, while for tough brass or cartridge 
metal the flow is at about 80 tons per square inch pres- 
sure. His experiment would be to take a column of 
granite or quartz rock and carefully fit it into a steel 
mold. A small hole would then be bored through its 
center, and a pressure of 100 tons per square inch then 
applied, to observe what shrinkage would result. Such 
a pressure as this would correspond to that encountered 
at a depth of 38 miles. 


The climate of Manchuria plays an important role 
in the war between Russia and Japan. Up to the pres- 
ent, we have had but little precise information upon 
this point. M. J. Ross has lately given some indica- 
tions as to the climate of that region, and the character 
of the different seasons. He states that in the months 
of March and April there are strong southwest winds 
which bring with them heat and moisture. At the end 
of March the winter season ends. The under-soil is 
still frozen at this time, but the ground can be worked 
for agriculture. April appears to be the only month 
of spring. At the end of this month the sowing of 
wheat commences. Summer begins in May, and at the 
end of June or the beginning of July the wheat is cut. 
Up to the end of June rain is rare and the sky is gen- 
erally clear, while cloudy weather is an exception. The 
heat reaches a maximum at the end of July and first 
part of August. Afterward come heavy rains or storms. 
It often rains for several days and nights without stop- 
ping. The soil is completely saturated and inundations 
are frequent. September is the harvest month, while 
October gives some of the finest weather of the year. At 
this time the heat is agreeable during the day and the 
sky is clear, with bracing air, while vegetation is at its 
height. At the end of the month the first night frosts 
begin to appear, and in November the cold weather 
commences and keeps up until March. At Mukden, the 
temperature sometimes goes down as low as —33 deg. 
C. During the day, however, the cold is not excessive, 
and sometimes in the middle of wipter the sun’s rays 
become very warm, on account of the southerly posi- 
tion. of that locality. The maximum temperature of 
summer is 98.6 or 100.4 deg. F. About ten months of the 
year are dry for the most part, and the excessive wet 
season only occurs during a month or so. At Niutsch- 
wang, on-the north shore of the Gulf of Liao-tung, the 
mean winter temperature is 16 deg. F., and the mean 
for the summer, 74.8 deg. The mean annual tempera- 
ture is 47.1 deg. F. The Russian maritime provinces 
have a very low.mean annual temperature. Thus at 
Viadivostock the average for the winter is 10.2 deg. F,, 
aud for the summer it is only 39.9 deg. F. 
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AUTOMATIC STEP-LADDERS, 

Small inventions are not always the least useful, 
and a proof of the fact is furnished by the automatic 
platform step-ladders recently constructed by M. Bar- 
din, of Billancourt, France. Since its invention in 
antiquity, the ladder, despite its manifold applications 
and manifold inconveniences, has scarcely changed in 
its general construction. It would seem, even, when 
we come to think of it, that it would be hardly possible 
to change anything in it. Such is not the 
case, however, as we shall see from the 
description of the Bardin ladder. This 
ladder, of which there are two types, of 
different size, one with steps and the 
other with rungs, is ordinarily double 
and composed of four uprights, hinged so 
as to fold together, and of a movable 
platform that is usually surmounted 
by a tool-box. 

When folded, the platform lies flat 
along the steps of the ladder, and, when 
the latter is opened, slides to its proper 
position in two grooves so formed that 
at a given moment it is arrested and 
becomes more rigid in proportion as the 
weight supported by it is heavier. As 
may be seen, the mechanism is very sim- 
ple. On the other hand, this new lad- 
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are specially reinforced with heavy wire spokes. The 
advantage of this arrangement is that not only is there 
additional strength in the wheel, but it can withstand 
very severe side strains, such as collisions with projec- 
tions in the roadway, or the edging of the sidewalks, 
and the danger of collapse through rounding corners at 
high speed is appreciably reduced. The driving wheels 
are shod with heavy solid tires, while the front wheels 
are fitted with thick pneumatic tires to support the 


der has the merit of being extremely 
safe. There is, in fact, no danger of the 
sudden spreading of the uprights as a 
consequence of the breaking of 

the rope that keeps them in place. cere 1 
The equilibrium is assured by the 
platform itself. This latter pos- 
sesses such stability that the per- 
son who has to stand upon it for 
some length of time can not only 
perform the kind of work that he 
has in hand with absolute safety, 
but also with as much facility as 
if he were stationed upon a scaf- 
fold. This is a great advantage 
for all joiners, locksmiths, plumb- 
ers, gasfitters, lamp-lighters, elec- 
tricians, paper-hangers, painters, 
decorators and others who, 
through the exigencies of their 
work, are obliged to remain for a 
considerable length of time at the 
top of a ladder. Any one—man, 
woman, or child—can, in fact, 
stand erect and move about upon 
the platform with perfect safety, 
and that, too, so much the better 
because that, at the level of the 
hand, there is a box with a cover in which to deposit 
tools or other accessories, and the uprights form a 
guard rail at each side of the platform. 

The ladder, when folded, occupies no more space 
than an ordinary one. The platform fits into and en- 
tirely disappears in the space between the uprights. 

The new ladder is adapted not only for industrial 
purposes, but in the country is capable of rendering 
great service in horticulture for the picking of fruit, 
pruning of trees, etc. It likewise very advantageously 
replaces rolling ladders, which are genuine war ma- 
chines as expensive as they are inconvenient, and also 
simple or double ladders, upon the rounds of which 
a laborer, with an insecure footing and with his mind 
always preoccupied with the danger of a fall, works 
with difficulty and irregularity. There are some spe- 
cial forms of the ladder designed for artists, hunters, 
military men, lawn-tennis players, shop-keepers, bill- 


posters, book-sellers, photogra- 
phers, and for use in_ store- 
houses, government « archives, 
railway stations, etc. 
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GASOLINE-M OTOR-PROPELLED 
FIRE ENGINE. 

BY @®UR ENGLISH CORRESPONDENT, 

A gasoline motor chemical fire 
engine has been constructed for 
Leicester, England, by the Wol- 
seley Motor Car Company. Ow- 
ing to the hard nature of the 
work which this appliance has to 
fulfill, the vehicle has been de- 
signed upon substantial lines. 
The chassis is built of channel 
steel of heavy section reinforced 
with stiff gusset plates and tra- 
verse members, riveted together. 
The wheel base is 9 feet 6 inches, 
and the track 4 feet 9 inches. 

The wheels are of a _ special 
type. The rear wheels are slight- 
ly larger than the front, being 40 
inches and 86 inches in diameter 
respectively. The wheels are of 
the wooden artillery type, but 
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CHEMICAL FIRE ENGINE PROPELLED BY A 2%4-HORSE-POWER GASOLINE MOTOR. 


Ladder Arranged for 
Artists’ Use. 


The Artists’ Ladder 
Folded. 


Using the Platform 
of the Ladder 
Against a Wall. 


How the Lamplighter 
Uses the Ladder. 
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forward and one reverse are provided, the forward gear 
giving speeds of 7, 11, 15, and 20 miles per hour re- 
spectively. The transmission is through -the ordinary 
cone friction clutch mounted on the crankshaft and coti- 
nected by a chain to the gear-box. Chain drive from 
the countershaft of the transmission to the sprockets 
on the road wheels is employed. Adequate double-acting 
brakes, both foot and hand, acting on the drums cast on 
the sprockets of the road wheels, are provided. The 
gasoline tank has a capacity for 10 gal- 
lons. The chassis is constructed to carry 
safely a load up to 28 hundredweight and 
the total weight of the chassis is 20 
hundredweight. 

In the front of the engine is fitted a 
large double-beat alarm gong to give 
warning of approach along the streets. 

The body is of substantial build, with 
seat in front for two men, including the 
driver, with a box seat at the back to 
accommodate two more on either side. 
At the rear of the chassis is a step for 
the accommodation of a fireman, and 
sufficient space for two first-aid chemical 
cylinders. Brackets are fitted on either 
side to carry a short ladder, while the 
equipment of the engine is completed b¥ 
a chemical cylinder and hose reel. 

_——_*o-o—_—_- 

Count Zeppelin’s New Airship. 

Count Zeppelin’s new airship is gradu- 
ally nearing completion. It will be 
remembered that three years ago 


Count Zeppelin made experiments 
in aerial navigation which attract- 
ed much attention. Unfortunate- 
ly, the experiments were not suc- 
cessful, and the Count lost a smail 
fortune on the affair, the balloon 
and its accessories being eventual- 
ly sold by weight in Germany. 
Count Zeppelin, however, was 
not discouraged, and at once set 
to work to interest a financial syn- 
dicate to aid him. Many sports- 
men also came to his assistance, 
and in two years $25,000 was sub- 
scribed in Germany toward the 
Zeppelin balloon fund, and several 
German manufacturers offered to 


Arrangement of the Ladder for 
Photographie Use. 


AUTOMATIC STEP-LADDERS. 


heavy weight of the vehicle. The wheel hubs run on 
plain phosphor-bronze bearings and the axles are made 
in one piece of best steel. 

The car is driven by a four-cylinder horizontal en- 
gine, developing 24 horse-power, running at a normal 
speed of 750 revolutions per minute. A single float- 
feed spray vaporizer is employed, while the ignition is 
of the ordinary high-tension type with accumulators 
and trembler coil. Cooling is effected on the usual 
system, the water from the. engine passing into a bat- 
tery of flanged radiating tubes and being cooled by a 
current of air induced by a high-speed fan driven by 
the engine. The water then passes into the tank and 
thence to the engine. 

Ample lubrication is effected from the dashboard to 
all parts. The change speed gear is of the general 
sliding type, a new pair of wheels being brought into 
action each time the speed is changed. Four speeds 


How the Ladder is 


supply the necessary materials at 
a low price or quite free of charge. 

Then the Imperial War Office 
was approached, which at once 
placed materials and experts of 
the balloon department at the 
Count’s disposal, it is said at the express wish of the 
Kaiser. 

The King of Wiirtemburg is also taking the keenest 
interest in the enterprise, and some months ago went 
specially to Friedrichshaven to examine the works on 
the spot. 

Although the cost will be nearer $50,000 than $25,000 
to complete the airship, subscriptions are coming in 
freely, and there is no likelihood that work will be 
stopped owing to want of funds. 

The new balloon will be somewhat smaller thay the 
last one, which had a total capacity of 14,000 cubic 
yards and carried nearly three tons of water and bal- 
last. 

The motors to drive the airship will be much greater 
in force, their combined propelling power being eighty 
horse-power. 

There will be two large cars attached capable of 
carrying eight to a dozen per- 
sons. 


Carried. 
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Now that the conversion of 
railroads to electric traction is 
rapidly taking place, involving in 
the majority of cases the Jaying 
of the third supply rail, it is de- 
sirable that means should be 
adopted to prevent employes com- 
ing into contact with the same. 
An ingenious protection for the 
live conductor rail has been in- 
troduced upon the market by an 
English engineering firm. The 
idea comprises a complete system 
of insulated protection for the 
live rail, unaffected by varying 
climatic conditions. Strong 
arched or semi-arched sections of 
metallic shields are attached io 
special insulating blocks attached 
to the live rail. These shields are 
fitted in lengths, so that in the 
event of an accidental contact, 
the current is confined only to 
the length of the part affected, 
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THE WINE-MAKING INDUSTRY OF NEW YORK STATE. 
BY JOHN 8S. STEELE. 

The wine-making industry in New York State is now 
in full swing. It began during the first week in Sep- 
tember and will continue till late in the fall, 
or rather the preliminary process of pressing the 
grapes will continue until then. The other processes 
of wine-making continue over the entire year, and in 
the case of champagne, at least, which is the most 
important part of the New York State industry, the 
process of manufacture is not complete for three years. 
The making of still wines is completed as far as the 
active work of the wine maker is concerned when the 
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fermentation is finished in the fall, but of course Na- 
ture’s part, that of maturing the wine by age, may be 
extended indefinitely. 

It is a fact not generally known that in some re- 
spects .he wine industry of New York is the most im- 
portant in the United States. The output of California 
is greater in quantity, and in value it exceeds that of 
New York. It is estimated that the average annual pro- 
duction of wine in California is between twenty and 
thirty millions of gallons, while that of New York is 
only from five to seven millions of gallons. In value, 
however, that of California is only about $5,000,000, 
while the wine output of New York is valued at about 
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$3,000,000. This is explained by the fact that the Cali- 
fornia product is made up largely of clarets and Sau- 
iernes, whereas New York is the greatest producer of 
champagne in America, and champagne runs into value 
guicker than other wines. Absolutely, however, New 
York is second both in quantity and value in the 
United States, with Ohio third. 

New York possesses the largest champagne plant in 
the country, and one that compares favorably with 
some of the famous European plants. There are regu- 
Jarly carried in storage there and in the process of 
maturing 1,500,000 bottles of champagne, and the regu- 
lar annual output is about 250,000 bottles. All this 
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Wiring and Labeling Champagne Bottles. 


Examining Champagne. 


Disgorging Champagne. 
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wine is made from grapes grown in the neighborhood 
of Washingtonville and at Hammondsport, N. Y. About 
400 tons of grapes are annually crushed to make cham- 
pagne at this plant and an equal quantity for the manu- 
facture of still wines. In the Hudson Valley alone 
there are 10,000 acres devoted to the growing of grapes 
for wine-making, and in the Lake Keuka district about 
15,000 acres. In the whole of New York State there 
are about 50,000 acres under wine grapes. New York 
ports and sherries have taken their place in the market 
with the European wines. New York claret and Sau- 
terne types are rapidly taking the place of the higher 
grade imported wines, and her champagnes, while 
handicapped by the popular prejudice against a native 
wine, are rapidly forging to the front. 

; The process of making champagne is an exceedingly 
intricate one, and one requiring a long training. A 
successful champagne maker must not only be an ex- 
pert viticulturist, but he must also be a competent 
chemist. Champagne is not the product of any one 
grape. It is a blend of the juice of several varieties, 
and as the constituents of these grapes vary in different 
years, they must be combined each year in varying 
quantities to produce a uniform an@ perfect wine. The 
grapes used for champagne making in this State are 
the Elvira and White Diamond, which are white grapes, 
the Dutchess, a black grape, the familiar red Delaware, 
and the Eumelon, which is a dark grape. The juice 
of these is expressed separately in the fall, allowed to 
undergo the first fermentation naturally, and then al- 
lowed to rest in immense casks until spring. Then the 
juice of each is analyzed, in order to determine the 
proportions of each needed to produce the perfect blend. 
In their separate state they are known to the wine 
makers as champagne wines. A perfect champagne 
should contain about ten per cent of alcohol, seven- 
tenths of one per cent of tartaric acid, two to three per 
cent of sugar, and the rest the water derived from the 
natural juice of the grape. In seasons like the present 
when, owing to a cool and wet summer, the grapes are 
watery and deficient in natural sugar, it is sometimes 
necessary to add a little pure cane syrup to the wine 
to bring up the percentage of sugar. In all cases the 
sweet wines are produced by the addition of sugar. 
The dry wine is a natural champagne. When the right 
proportions have been determined by a chemical analy- 
sis of the champagne wines in the spring, the blend is 
made and the wine bottled. It then enters upon the 
process of fermentation in the bottle, which is the dis- 
tinguishing characteristic of true champagne. Many 
cheap sparkling wines are made sparkling by charging 
them with gas. The gas in champagne is developed by 
the fermentation in the bottle. This process takes 
about three years. The bottles, tightly corked and 
secured with thick wires, are piled one on top of the 
other in stacks containing thousands of bottles, in a 
moderately warm cellar. There they remain undis- 
turbed until the fermentation is complete. The only 
means that the maker has to know when this is so is 
by the breaking of the bottles on account of the enor- 
mous pressure of the gas developed in the fermenta- 
tion. About five per cent of all champagne made is 
lost by this breakage, and often whole stacks of bottles 
are shivered before the process can be checked. When 
the breakage becomes so great that it is evident that 
the fermentation is complete, the bottles are removed 
to a cooler cellar and there set out neck down in slotted 
tables for the final process of clearing. The object of 
this is to allow the sediment in the bottles to settle on 
the corks, and to facilitate this settling each bottle 
must be shaken twice a day for a period ranging from 
fourteen days to a month. A force of forty men is 
employed at shaking bottles during the season at Wash- 
ingtonville. 

When the settling process is complete that of disgorg- 
ing follows. The wire is removed and the cork with the 
sediment resting on it is expelled by the pressure of 
the gas. If the wine is to be dry the bottle is then 
filled with a little old champagne, and if it is to be 
sweet a dosage of cane syrup is added. The bottles are 
then finally corked and labeled and are ready for the 
market At this stage the wine is in fair condition. 
It improves for about two years after bottling, when 
the improvement ceases and it is liable to deterioration. 

The other types of wine made in New York State are 
determined by the kind of grape used, and to some de- 
gree by the manipulation in making. Sherry is made 
from the Folle Blanche grape and is aged in a heated 
room. Tokay is made from the old raisin grape and is 
a perfectly natural wine. It improves indefinitely with 
age and does not acquire its best qualities until it is 
about twenty years old. Clarets and Sauternes are the 
simplest types of wine and are made from various types 
of grapes. 

Nearly all the American types of wine grapes have 
been developed from the American wild grape. It isa 
fact well known to viticulturists that seedling grapes 
are seldom true to type. Half a dozen seeds from one 
berry will, if planted, produce probably as many differ- 
ent types of grape, and the chances are that they will 
all be worthless. The valuable types are all propa- 
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gated by cuttings, which always remain true to the 
parent type. Viticulturists are constantly experiment: 
ing with seedlings in search of new varieties, but if 
they obtain one of value from a thousand seedlings 
they consider themselves fortunate. Many of the most 
popular varieties have been discovered by accident. 


en te 
Automobile Notes, 


A curious automobile is said to have been invented 
by a Russian engineer, Konstantinoff, in the shape of 
an auto-sleigh combined with a boat. Prince Khilkoff 
is to use it to cross Lake Baikal, and it can run over 
the ice or in the water. Its form resembles that of a 
boat, below which are set two steel bars which serve 
as runners. The sleigh is propelled by a wheel driven 
by the gasoline motor, the wheel having points in order 
to grip on the ice. When the boat is in the water, the 
motor is connected to a propeller by a clutch. 


A mill is being equipped in Lancashire, England, for 
the manufacture of cotton automobile tires by means 
of a new American machine. With this apparatus the 
tires are woven in much the same manner as cotton 
wick for lamps. The tire is continuous and endless, 
and of the form and shape of the wheel, thereby en- 
abling fitting to the wheel to be carried out with fa- 
cility and celerity. The tire has a greater bursting 
strain than any other material from which tires are at 
present made, being equivalent to 6,000 pounds per 
square inch. By means of this machine a tire can be 
turned out complete in thirty minutes. 


An important and extensive development of trans- 
port by automobiles has been inaugurated in middle 
and southern Italy. The present horse diligence ser- 
vice is considered too lumbering, costly, and slow in 
comparison with motor vehicles. The type of car which 
is to be introduced upon the new system is the “Pipe,” 
the well-known Belgian car. Contracts have been 
placed for the supply of 600 Pipe chasses fitted with 
2@-horse-power motors, together with 300 wagon and 
300 omnibus bodies, so that one-half of the consignment 
will be available for the transit of freight, and the sec- 
ond moiety for passenger traffic. The bodies are, how- 
ever, to be made interchangeable, so that, if necessary, 
a car can be converted from one type to the other in 
about half an hour. The omnibus vehicles will have 
accommodation for 10 or 12 passengers, and the freight 
cars for two tons of merchandise. The scheme is being 
organized by the government and the various munici- 
pal corporations that will be concerned an@ benefited 
by the service. The roads are to be overhauled, cor- 
ners eased, bridges of substantial construction erected 
at necessary crossings over ravines, and other im- 
provements carried out. The system will be operated 
upon similar lines to a railroad, with stopping places 
at certain intervals, where the municipal authorities 
will establish open waiting rooms. The first route is 
to be opened in January next, and the succeeding ser- 
vices as rapidly as the necessary arrangements can be 
completed. 


The modern motor car has found its way into the 
White Mountains, and from all parts of New England, 
from New York, and New Jersey, and even from the 
Middle West, it is being headed toward that picturesque 
section of New England. Early in the season the 
horses were very much afraid of it, as previous to this 
season it was a comparative stranger. At Bretton 
Woods stables, where there are more than one hundred 
horses, the experiment was tried of bringing the horses 
in contact with cars of various types, until they became 
thoroughly acquainted with the fact that the machines 
would not injure them. Mr. J. F. Hathaway, of West 
Somerville, was the auto-philanthropist who took upon 
himself the task of bringing horse and motor into 
harmony. His first move was to drive his car into the 
stables, causing at first a great deal of commotion, 
some of the horses being so frightened that they lay 
down in the stalls; but with daily schooling and coax- 
ing, most of them were soon induced to eat oats and 
sugar from the machines, and some of the best pupils 
came to this within one hour’s time. It took careful 
and painstaking work for a few days to get them ac- 
customed to the cars under all circumstances. The 
results have fully compensated the teachers for their 
efforts, as there has not been the slightest accident to 
any person, horse, or vehicle. This is the more re- 
markable in view of the great amount of driving and 
riding at Bretton Woods, the record for the eight days, 
August 21 to August 28 inclusive, showing 496 horses 
let to guests at Bretton Woods. - In this equine school 
were fifteen spirited saddle horses that were ridden by 
the hotel guests, many of whom were never in a saddle 
until they came to Bretton Woods. 
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A water tube boiler has recently been designed on the 
counter-current system, in which the gases produced in 
a refractory lined furnace are caused to travel spirally 
down the length of the boiler tubes while water ascends 
the tubes in which spiral retarders are placed. 
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Engineering Notes, 
An extensive subway system for Chicago is under 
contemplation, and the preliminary plans for lower- 
ing the street-car tunnels have been submitted. 


A powerful cableway has been built to carry the 
necessary material across the river at the Victoria 
Falls for the bridge and permanent way. The bridge 
is expected to be completed by the ena of this year, and 
the section to Kalomo, 150 miles in length, a few 
months later. 

About 1,010 tons of steel were used in the construc- 
tion of the coal storage plant for the New York navy 
yard, which it cost approximately $16 per ton to erect. 
The driving of the field rivets was the most expensive 
part of the work, the average cost being about 25 cents 
per rivet. 

For protection of an iron pipe, dipping it in liquid 
asphaltum, rather than coal tar and pitch, is advocated. 
The variety of asphaltum obtained as a by-product from 
the California oil wells is cheap. A pipe thus coated 
was laid for conveying salt water, and after six years 
was founda to be still bright, not having been attacked 
either inside or outside. 


A new system of laying asphalt roads is being 
adopted in London. Instead of paving the road with 
one homogeneous mass of the paving material, which 
means the closing of the thoroughfare for a prolonged 
period, the asphalt is laid in slabs, in the same man- 
ner as paving stones. The asphalt slabs are previous- 
ly hardened, so that all it is necessary to do is to lay 
them down on the prepared foundation, and cement 
them into position with tar. By this system a road 
can be reopened for traffic as rapidly as it is paved, 
while a further distinct advantage is obtained, as ow- 
ing to the use of the tar at the joints, the surface of 
the roadway is less slippery than in the case of large 
unbroken stretches of asphalt paving. 


As already notified in these columns, the British 
Admiralty has decided upon the utilization of liquid 
fuel for the propulsion of naval vessels, and the ap- 
plication is being adapted to the larger as well as the 
smaller craft. The after boilers of the battleship 
“Prince George” have now been fitted with oil-burning 
apparatus, and the necessary tank accommodation for 
storing the oil. The reservoirs for the latter are in the 
double bottoms, provision for 400 tons of oil having 
been made. The Admiralty, however, does not intend 
to supersede coal entirely by liquid fuel, but rather to 
utilize it for auxiliary or emergency purposes, such as 
when the coal is running short, or it is necessary to 
raise steam quickly. 


A series of trials, which will prove of great value 
to marine engineers, concerning the weight of steam 
used in turbine atid reciprocating engines respectively, 
are to be carried out by the British Admiralty. Two 
torpedo boats, one of which is fitted with Parsons tur- 
bines, and the other with ordinary reciprocating en- 
gines of the latest type, are to be employed for the pur- 
pose. Both these vessels are fitted with Yarrow water- 
tube boilers, and the boats are practically sister ships. 
Measuring tanks are fitted to the decks of each ves- 
sel. The condensed steam will be pumped into each 
of these, and carefully measured. By this method an 
approximate comparison of the relative economy of the 
two systems of propulsion will be obtained, for it will 
be possible to ascertain the actual weight of steam 
passing at any stated periods, such as an hour, through 
the machinery. Etvery care will be observed to render 
the records as accurate as possible, so that a practical 
estimate may be obtained. 


The completion of the recently sanctioned railroad 
up Mont Blanc will signalize the highest railroad in 
the world. The franchise for this achievement has been 
granted by the French government to Messrs. Deraud 
and Duportal, two well-known engineers. The ratl- 
road will have its lower terminus at the town of Fayet, 
and climb the southern slope of the mountain range to 
the summit three miles above. In the design of route 
to be followed by the railroad, special attention has 
been paid to scenic effect for the edification of tourists, 
so that magnificent Alpine vistas may be obtained from 
all of the stations. Owing to innumerable engineer- 
ing difficulties in the scheme, the railroad will follow 
a tortuous route. Also owing to the necessity of en- 
abling passengers to become accustomed to the gradu- 
ally rarefying atmosphere, the speed of ascent will 
only be equivalent to a horizontal speed of one mile 
an hour, so that th® entire journey will occupy four 
hours. The railroad will be electrically operated, the 
necessary motive power béing supplied from the moun- 
tain torrents and waterfalls abounding in the district. 
Twelve round trips a day will constitute the service, 
and in the event-of the electric power failing, power- 
ful gasoline cars will be retained, in readiness to re- 
sume the service until the electric fault is repaired. 
The round trip will cost $4. The construction of the 
railroad is estimated to cost $175,000,000. Each secticn 
of the railroad will be opened for traffic as soon as 
completed, 
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Corrvespondences, 


The Advertisements in the Subway. 


To the Editor of the SclIENTIFIC AMERICAN: 

Allow me to express appreciation, from a bacteriolog- 
ical standpoint, of your recent editorial condemning 
the devices set to accumulate dust and dirt in the Sub- 
way stations. 

It seems incredible that at this time, just when the 
city has appropriated a large sum of money to investi- 
gate respiratory diseases, a condition such as that rep- 
resented by the Subway stations should be allowed to 
exist. The Subway under the best of conditions will be 
a good lurking place for disease bacteria, and every 
possible means should be used to prevent this. 

The more modest of the citizens who practice the 
filthy habit of spitting will use these Subway orna- 
ments to hide the evidence of their uncleanliness and 
each one may become the focus for the dissemination 
of respiratory disease. 

When future generations come to a better knowledge 
of conditions influencing the spread of disease, they 
will have to acknowledge a debt of gratitude to the 
press that is now doing so much to aid science in the 
adoption of the right kind of hygienic laws. 

Ropert J. WILSon, M. D., 
Instructor in Bacteriology. 

The University and Bellevue Hospital Medical Col- 

lege, New York, November 3, 1904. 
Sa ie oe 
Vacuum Tubes. 


To the Editor of the SclEnTIFIC AMERICAN: 

In some recent experiments the writer was astonished 
to find that a vacuum tube could be made to glow with- 
out the use of apparatus. This fact, perhaps familiar 
to some, will be new to others, and being easily de- 
monstrated, seems worth describing. 

If an ordinary incandescent electric light bulb or 
a Crookes tube or radiometer tube is subjected to rapid 
friction with the hana, it will be found that the whole 
interior of the tube glows with a faint, bluish light. 
The light lasts only during the actual friction against 
the tube, fading out almost instantly. It does not mat- 
ter how the tube is held, the only condition being that 
the motion shall be rapid and light, several times a 
second, the hand leaving the tube after each stroke. 
The glow fills the whole interior of the tube, but is 
usually more intense at the point of rubbing. The 
condition of the atmosphere, the matter of insulating 
or grounding the tube, heat and cold, have no apparent 
effect upon the light. Of the various substances used 
as rubbers nothing was found to answer better than 
the hand. The intensity of the light depends to some 
extent upon the state of the vacuum, as some tubes re- 
spond more readily than others. Tests with the photo- 
graphic plate show that the light possesses but feeble 
actinic power. In order to see the glow it is necessary 
that the room be absolutely dark. 

The existence of the light probably depends upon the 
production of electricity, although its apparent indif- 
ference to atmospheric conditions, insulation, heat and 
cold, is difficult to reconcile with this view. 

Media, Pa., October 11, 1904. C. M. BRooMALL. 


BY RANDOLPH I. GEARE. 

Judged from the standpoint of mystery, it is no won. 
der that the history of the ancient American races 
which occupied Yucatan and the territory to the south 
and we:t, and built cities, such as Mitla, Uxmal, Chich-: 
en-Itza, Palenque, and hosts of others, whose ruins are 
still in some instances substantial evidences of a high 
degree of civilization, has excited the interest of the 
greatest archeologists of the United States, of Spain, 
ot England, and of other countries. Their explorations 
have produced most valuable results, and numerous 
books have been published cescribing these ruined cit- 
ies and the principal buildings which they contained. 
For this reason the present article will not deal, save 
incidentally, with the ruins, but will be devoted chiefly 
to a discussion of the history and manners of the build- 
ers. 

Numerous theories have been advanced as to the 
origin of the three great original American races, 
namely, the Mayas, who occupied Yucatan and Chiapas; 
the Nahuas (or Aztecs) who settled in the Valley of 
Mexico; and the Zapotecas, whose home was in Oaxaca. 
The early Greek historians believed that over the mid- 
dle portion of what is now the Atlantic Ocean there was 
once a broad continent, called Atlantis, inhabited in 
early days by a highly-cultured race of people, who 
gradually but persistently extended their sphere of oc- 
cupation until at last the gods became angry with them, 
and punished their greed for territory by submerging 
Atlantis beneath the waters. 

However this may be, it is certain that into this 
strange and (comparatively speaking) newly-begotten 
land, pioneers of the red race found their way; ana, 
attracted by the fertility of the land, as well as 
by the presence of the numerous huge natural wells 
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which seemed to lead. down into the very bowels of the 
earth, built themselves habitations. Here they pros- 
pered and multiplied; and as they were comparatively 
isolated and free from interruptions, went on from 
century to century building cities and developing their 
various arts, until in time each great well or group 
of wells was enriched with temples and palaces, grand 
in proportions and rich in unique though barbarous 
sculptures. For a long time comparative peace pre- 
vailed, and the several communities seemed welded to- 
gether in a strong and permanent union—the first 
United States of America! But the rapid development 
of many centers of culture and power lead to jealousies 
and feuds; and from native sources it has been learned 
that only a few decades before the arrival of Columbus 
disastrous wars ensued, depopulating many districts 
altogether, and reducing the cities to ruins. Then it 
was that the strong impetus toward culture of these 
remarkable people, who had passed through all] the 
gradations intervening between a savage ana civilized 
race, weakened, and thecontentions of numerous chief- 
tains, pitted against one another, dissipated the essen- 
tial elements of national strength. It was at this junc- 
ture that the Spaniard appeared upon the scene with 
his warlike fleets, seeing which the warring and partly 
scattered tribes once more became reunited, and a bold, 
common system of defense was organized. Though 
largely superior in numbers, however, they were entire- 
ly unable to withstand the assaults of the Europeans 
with their improved modes and weapons of warfare, 
and by the force of the gun and the horse Spain easily 
secured a permanent foothold, which otherwise prob- 
ably could not have been obtained for centuries, if 
at all. 

The natives declare that the whole of Yucatan, and 
indeed the greater part of Central America, was at 
one time ruled over by one king, and that it was then 
called “Maya” or ‘“Mayapan” (banner of Maya). In 
very ancient times the peninsula was known as Mayax, 
or the “first land.” 

The Maya language is still spoken more than the 
Spanish by the natives of Yucatan, of Peten, in the 
northern part of Guatemala, in the Lacandon country, 
on the shores of the Unmacinta, and in the valleys of 
the region called “Tierra de Guerra.” 

As a rule the Mayas were dignified, grave, and 
somewhat inclined to melancholy, yet some of them 
were very witty and clever jesters. The women 
were pretty, and lighter in color than the men. They 
were loving and lovable, exceedingly modest and in- 
dustrious. It is said that even now no Yucatan In- 
dian is ever rough or clumsy. They are scrupulously 
clean, in marked contrast to the aborigines of Mexico. 
Both sexes wore white cotton garments, those of the 
women being ornamented with colored embroidery. 
Some of the men wore handsome cloaks, made of stuff 
resembling fine damask of many hues. 

There were Maya colleges for both sexes of the higher 
class, and also convents. The nuns lived like the Ro- 
man vestal virgins, and any of them who failed to keep 
their vows were killed with arrows. The high priest, 
however, if so desired, could sanction a vestal leaving 
the convent and marrying. 

The young men were treated with much severity. It 
was considered disrespectful for them to amuse them- 
selves before their elders, so public buildings were pro- 
vided where all the youths congregated for recreation, 
including athletic sports, acting, singing, and dancing. 

One of the most remarkable discoveries by the Span- 
ish priests concerning the ancient Maya religion is that 
they practised baptism and confession. The baptismal 
rite was called Zihil (to be born again), and was cele- 
brated when the children were between three and 
twelve years old. It consisted in part of sprinkling 
them with water. As to confession, husband and wife 
told their sins to each other, which afterward were 
made public, so that all could implore their god Ku 
to forgive the offending one. They believed that when 
they died, they went toa place where they would suffer 
for their sins, progressing later to a happy state, and 
that after a lapse of time they would again be reincar- 
nated on this earth. 

The Mayas were not formerly idolaters, although 
ages ago they regarded the mastodon as fit to represent 
a god, because it was the largest and most powerful 
creation known to them. But it was only a symbol, 
and was not regarded as a real god. They also adored 
the sun as the source of all] light and heat, hence their 
worship of fire as emanating from the sacred orb. They 
believed in one unseen, incomprehensible power (Ku). 
The present Mayas, on the other hand, are quite differ- 
ent. They are idolaters, and have blind faith in wood- 
en saints or images, before which they devoutly say 
their prayers. 

The ancient Mayas expressed a loathing for eating 
human flesh, ar’ they hated the Mexican Indians be- 
cause they practised cannibalism. Nor is there proof 
that they made cruel sacrifices of human beings, al- 
though some of them, with the hope of gratifying their 
deity, would voluntarily throw themselves into one of 
the large natural wells (Senote), firmly believing, how- 


375 


ever, that on the third day they would rise again. This 
is certainly significant, as it hints at their belief in the 
resurrection of the body—a doctrine commonly ascribed 
only to the Christian faith. 

At the time of the Spanish conquest, the lower classes 
of the Mayas practised inhumation, the grave being in 
or at the back of the house. The mouth of the corpse 
was filled with corn and some money, consisting of tiny 
copper bells and bright red stones. With the body was 
placed some article indicating the calling of the de- 
ceased, and some provisions. They were buried lying 
at full length, but one tribe, dwelling between Guate- 
mala and Chiapas, doubled up the legs and brought the 
face into contact with the knees, binding the body and 
placing it upright in a round hole. 

When the Spaniards took possession of the land, the 
Mayas were still a populous nation, numbering not 
less than two million souls, although at the present 
they are believed to have decreased to about one- 
fourth of that number. In the northern part of the 
Jand they still occupy there has been much commin- 
gling with Spanish blood, while in the interior there are 
yet some tribes that have never yielded their inde- 
pendence, and still oppose the approach of white men. 

The only existing witnesses of their former great- 
ness consist of ruined temples, palaces, and other na- 
tional buildings; in fact, the Maya territory, which 
now occupies some seventy thousand square miles, is 
literally dotted with the ruins of towns and larse 
cities, which were once teeming with life and activity. 
They had their arts and industries, too; and their 
books, of which many examples are to be found in 
European libraries, give evidence of much skill in 
glyptic and pictographic writing. They also had a sys- 
tem of time-keeping, which was so accurate that they 
are believed by some to have borrowed certain parts 
of it from eastern countries. They also had and still 
have a well-developed language, which in grammatical 
construction is said to resemble English more than 
any known American tongue. In commercial and agri- 
cultural pursuits they were eminently successful, trad- 
ing with Cuba and many other ports, perhaps including 
Florida. Their textile and ceramic arts, says one writer, 
were practised with especial success, certain varieties 
of earthenware obtained from the southern Maya areas 
ranking among the highest work of its class in Amer- 
ica. Thus it is evident that the Mayas were not an 
ignorant, enslaved race, but rather a people endowed 
with a high mental order as compared with some other 
native stocks. 

In appearance the Mayas of to-day are dark, sturdy, 
and short, and in general may be said to possess the 
usual characteristics of the red race. One writer says 
that while their origin is largely a matter of conjec- 
ture, one account of them connects them with the his- 
tory of the god and culture-hero Itzamna, and derives 
an important division of the race from the East, where, 
as already hinted at, they are said to have come across, 
or rather through, the area now occupied by the waters 
of the Atlantic Ocean. 

It is worthy of note here that, however striking may 
be the parallel between the Mayas and the Aztecs in 
arts and customs, their languages are quite distinct, 
and the similarities between them are probably due to 
the fact that in the course of their history the Mayas 
were at times in contact with the great tribes that ir- 
habited the Mexican plateau. “Indeed,” writes Mr. 
Holmes, “all may have had a common origin to the 
north of Mexico, or even beyond the Rio Grande.” It 
seems certain, at all events, that the Mayas were from 
the standpoint of culture ahead of all other American 
tribes, and although barbarians, in the strict sense of 
the word, were still on the border of a high civilization. 
Unlike savages, they had a system of keeping records, 
and were probably the only race on this continent that 
had made headway in developing a phonetic system of 
writing. Thus, their hieroglyphs, which have lately 
received much attention, and regarding which a very 
interesting paper by the well-known archeologist, Dr. 
Cyrus Thomas, is being published in the Report of the 
Smithsonian Institution, occupy a place somewhere be- 
tween pictographs ana letters, so that a distinct period 
of literature was actually dawning in America when 
the advent of the Spaniards permanently interrupted 
its progress. 

(To be concluded.) 

The Carnegie Institute of Washington has just 
issued a pamphlet containing an account of a new 
method of determining compressibility by Messrs. T. 
W. Richards and W. N. Stull. Bromine, iodine, car- 
bon tetrachloride, chloroform, bromoform, water, and 
mercury have been examined. In the case of a sub- 
stance like bromine, the liquid is hermetically en- 
closed in a very thin, flexible glass bulb, and sub- 
jected to compression under mercury, correction being 
made for the change in volume of the mercury and 
the glass. A new form of high-pressure manometer 
has been devised, the working of which depends upon 
the difference between the compressibility of water 
and mercury. 
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JAPAN AT THE ST. LOUIS FAIR, 


BY THE ST. LOUIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

It is a strong tribute to the self-reliance and re- 
sources of Japan that, in spite of the war for existence 
which hung over her head, she should have carried 
through her plans for an exhibit at St. Louis costing 
over $1,000,000. The most picturesque part of Japan’s 
representation is found along the terraced hillside cov- 
ered by the buildings and gardens of the imperial gov- 
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ernment, and in the exhibit known as “Fair Japan,” 
where her quaint customs and interesting ways are 
enacted by hundreds of living Japanese types. 

At the gateway leading to Fair Japan is a perfect 
reproduction of the great entrance to the famous Tem- 
ple of Nekko, built centuries ago by one of the rulers of 
Japan. This beautiful temple was decorated with gold 
and lacquer and carvings of the most famous artists 
of the time. The temple is one of the most noted 
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types of Japanese architecture at Nikko, the Mecca of 
art in the island empire; hence there is an old proverb 
to the effect that nothing can compare in beauty to 
Nikko. 

In the pavilion grounds are the Japanese adminis- 
tration building, where the commissioners make their 
headquarters; a reception hall, where the Japanese re- 
ceptions and banquets are held; and two public tea- 

(Centinued en page 378.) 
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Thea Nikko Gate, 


Japanese Government Pavilion and Gardens. 
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Native Boat and Rustic Bridge in “ Fair Japan.” 


Scene in the Japanese Theatre in “Fair Japan.” 
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THE NEW ASTEROID CAMERA AT THE UNITED STATES 
NAVAL OBSERVATORY. 


BY C, H. CLAUDY, 

It is somewhat difficult for the layman to understand 
the uses and necessities of some of the more obscure 
departments of astronomical work. Of what use, he 
asks, is the accurate determination of the parallax of 
some small and faint star, or the plotting of the orbits 
of some of the asteroids? But things astronomical, 
like things terrestrial, have a fashion of depending very 
much upon each other; and to continue the instance 
just mentioned, the accurate measurement of the solar 
constant, most important to navigators, depends upon 
a great many factors, of which asteroid observations, 


A View of the Instrument on the Piers, with 
Equatorial Dome in the Distance. 


or at least observations upon Eros, the 
nearest of these little bodies, is not the 
least important. 

As everyone knows, asteroids are tiny 
little planets revolving about the sun be- 
tween the orbits of the major -planets 
Mars and Jupiter. Foreshadowed by 
Bode’s law, now discredited, hunted for 
by an association of astronomers, the first 
asteroid was discovered by an independ- 
ent observer, who called his discovery 
Ceres. Now there are several hundreds 
of the little bodies known, but as others 
are constantly being discovered, the field 
is not yet closed. Of course, all the 
brighter ones, and consequently the lar- 
gest and most important, have been dis- 
covered, but the little ones present prob- 
lems of interest not to be despised. The 
old way of setting about discovering an 
asteroid was to compare a suspected re- 
gion of the sky with a chart, and if any- 
thing was to be seen not on the chart, to 
observe it for movement. This was a tire- 
some, tedious, and not particularly relia- 
ble operation. Now the astronomer turns 
his heavenly camera on the sky, and 
when he finds a small trail or line on the 
plate, instead of a point, he knows that the particular 
heavenly body which made that trail was within the 
planetary system, and consequently an asteroid. 

At the Naval Observatory, Washington, there has 
been in use for some time a camera with a nine-inch 
lens, attached to the great equatorial telescope. Of 
course, when the camera is being used, the great in- 
strument is out of commission, only the mechanism 
which moves it being used. For it should be clearly 
understood that taking pictures of the stars is an affair 
of some time, exposures of from one to three hours 
being given. During this time, of course, the earth is 
turning about its axis, and the stars are traveling 
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across the heavens from east to west. So it is necessary 
to keep the camera moving with the stars, or all of 
them would make trails, and the value of the observa- 
tion be lost. This keeping the camera in motion toward 
the west as fast as the earth turns to the east is 
accomplished by having the instrument mounted equa- 
torially, or, as in the present case, attached to some 
other instrument’s equatorial mounting. An equatorial 
mounting, be it understood, is one which has two axes, 
one in the plane of the earth’s axis, the other in the 
plane of the earth’s equator. The polar axis is re- 


volved at a speed which would carry it around once in 
a sidereal day, so that it exactly compensates for the 
motion of the earth around its axis. 


TING 


The Masonry Piers. 


THE NEW ASTEROID CAMERA AT THE UNITED STATES NAVAL 


OBSERVATORY, 


Now this camera which is mounted on the big tele- 
scope does very good work, but it sadly interferes with 
the regular work of the big telescope. At the same 
time, the purchase of a new equatorial mounting, big 
enough and strong enough to do the work well, is an 
expensive matter and one which the powers who have 
charge of the Congressional appropriation would be 
slow to advise. Matters being in this state, Mr. Din- 
widdie, of the Observatory staff, proposed that a double 
asteroid camera be constructed out of the old equatorial 
mounting which was put in the junk-pile when the 
Observatory moved to its present site in 1893. Aided 
by the far-sighted policy of Admiral Chester, in charge 
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of the Observatory, Mr. Dinwiddie took the modest ap- 
propriation which was allowed and set to work. 

The first thing to do was to make the plans. The 
next, to overhaul the discarded mounting and put it 
together in fit condition to work. This being done, an 
accurate template was made of the base of the iron 
mounting, which was used to set the bolts, firmly: fixed 
in cement, at the top of the piers, solidly set on a cement 
foundation, in the southern part of the Observatory 
grounds. The piers being constructed, the next thing 
was to raise the huge iron support for the polar axis in 
position and bolt it home. This was accomplished with 
the aid of the scaffolding shown in the illustration, a 
chain-hoist, worked by man-power, and alittle help from 


The Instrument Completely Mounted. 


other Observatory employés. The scaf- 
folding was limited in size by the length 
of the timbers which could be convenient 
ly obtained, so that the setting of the 
iron was somewhat complicated. It was 
necessary to first raise it as far as possi- 
ble with a top hoist, and then take hold 
below the center of gravity, steadying the 
mass with guys. In this way it was final- 
ly placed in position, and shortly after- 
ward the other axis and the central sec- 
tion of the old telescope were placed in 
position. 

A wall of brick and cement was then 
built around the piers and on this a house 
erected, Mr. Dinwiddie doing much of the 
work himself. This house, or shelter, as 
it is locally termed, is of peculiar con- 
struction. It has two rooms, one contain- 
ing the ‘telescope, the other to be used 
either for a dark-room or as observers’ 
quarters. The roof over the telescope is 
mounted on wheels, which run on rails 
the whole length of the building. When 
the telescope is to be used, this roof will 
be slid off its permanent position back 
over the roof of the second room, thus 
leaving the telescope free to the heavens. 
All this can be plainly understood by reference to the 
accompanying photographs. 

When completed, the central section of the telescope, 
tube, which is all that will be carried by the mounting, 
will have on each side of it a duplicate camera, with 
separate lens of its own—duplicate, because it some- 
times happens that there is a flaw in the plate, caus- 
ing the observer much lost time and worry. By taking 
two plates, exactly alike, there will be no possibility 


“of mistaking a flaw for an asteroid, as it is hardly 


conceivable that the same flaw in the same place should 
appear in two plates. Through the center of the tubo 
will be a telescope, used for finding and for following. 
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It may be asked why it is necessary to follow a star if 
the clockwork turns the telescope and keeps an object 
oriented in spite of the earth’s motion. The reply may 
be that although the accuracy of the clocks which drive 
the telescopes is remarkable, they are not absolutely 
accurate and occasionally vary in rate. So an occa- 
sional visual observation is necessary to keep the whole 
accurately pointed. The telescope is so manipulated 
that a certain star is exactly on the crosshair in the 
eyepiece. Should the star get away a little bit, the ob- 
server can immediately correct the movement, and as 
the exposure is so long, such a variation for a short 
time is ineffectual. 

The work has been going on since June, and is rap- 
idly nearing completion. When it is finished, the Ob- 
servatory will have an asteroid camera which will not 
only relieve the great equatorial from work for which 
it was not designed, but an instrument second to none 
in effectiveness. Incidentally, Admiral Chester will see 
a tangible, new instrument come into being during his 
administration; and Mr. Dinwiddie, who planned and 
earried out the undertaking in the face of such discour- 
agement from many who said the task could not be 
done, will have cause to triumph, not only in the fact 
that he has made this apparatus, but that he has put to 
legitimate use a valuable telescopic mounting which 
for eleven years has rusted in the scrap-heap. 
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JAPAN AT THE ST. LOUIS FAIR. 
(Continued from page 376.) 

houses where refreshments are served at all times. 
There are also a Japanese bazar and several resting 
places of characteristic architecture. In the gardens 
surrounding the administration building a successful 
effort has been made to reproduce the best features of 
Japanese landscape gardening; so well has this been 
done that travelers who are familiar with Japan state 
that they can readily imagine themselves back in the 
Island Kingdom. 

While the outdoor beauties of Japan attract the 
World’s Fair visitor, it is the magnificent handiwork 
of the Japanese people that makes the most lasting im- 
pression. In the Palace of Varied Industries is an ex- 
hibit of the most beautiful cloisonné ware ever exported 
from Japan. This famous ware has never been equaled 
by any other people. To manufacture the finest quality 
of it takes nearly a year’s time, separate burning and 
polishing being required for every distinct color used, 
and these vases and urns are ornamented with pictures 
in many colors. In- nothing else are such brilliant 
colors to be seen. The decorations consist of flowers, 
birds, fish, and landscapes in every conceivable shade 
and color. The process of making this ware is a Japan- 
ese secret carefully preserved. Some of these cloisonné 
vases are valued at several thousand dollars each. 
They are in all shapes and sizes, from a few inches to 
eight feet high. There is also a great display of Japan- 
ese porcelain ware of many varieties, sizes, and colors, 
and thousands of bronzes that are highly artistic. The 
carving is unexcelled, the expression being wonderfully 
lifelike. Elaborately carved furniture is to be seen in 
many varieties. The coloring is of the rich and artis- 
tic character for which the Japanese are so famous. 
There are magnificently-carved cabinets of red and 
black lacquer and gold, and lacquer tea tables inlaid 
with gold and fine woods. 

Passing from the beauties in wood, metal, and porce- 
lain, the visitor approaches a most elaborate and varied 
display of fine embroidery. Here are kimonos in rich 
silk, embroidered in most beautiful colors, and various 
other articles in silk, such as parasols, fans, curtains 
and wall ornaments. Just beyond are many fine pic- 
tures of animals, birds, and landscapes, embroidered in 
silk. No oil paintings were ever more perfect or more 
true to life. There is one picture of a cockfight, with 
feathers flying in the air, so natural in appearance that 
the scene seems real and the birds actually alive. 

There are elaborately embroidered screens which re- 
guired years to make; magnificent silk shawls, hand- 
kerchiefs and other articles for ladies, and thousands 
of yards of the finest silks; toys in endless variety, fine 
furs, displays of the best native work in painting and 
gilding on leather, a great collection of Japanese hats, 
Japanese lanterns of all sizes, shapes and colors, and 
a bewildering variety of other art treasures that bear 
the stamp of Japanese excellence. 

A model of a silk factory is a feature of the exhibit, 
and here, too, the Japanese thoroughness is manifest in 
every detail. There is a model of the house where the 
silkworms are reared and cared for. Another building 
shows where the silk is spun and woven, and the entire 
process of silk ‘culture is fully displayed. 

In the Palace of Education the Japanese exhibit of- 
fers another surprise. All the schools of Japan have 
displays, and more evidences of Japanese thoroughness 
and attention to detail are given. Charts show the 
school attendance, averages, the number of readers in 
libraries, number of copies of journals published, expen- 
ditures, etc. The Japanese school course consists of 
eight years in the primary, five years in the intermedi- 
ate, three years in the high school and in the university 
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three or four years. They have three kindergartens 
also and their technical schools, normal schools, and 
agricultural schools, besides their regular paid insti- 
tutes, just as they exist in Europe and America. In the 
public schools the boys are taught bronze work, wood 
carving, lacquer work, and to paint in water colors, 
and the girls are taught embroidery. Great care is 
shown in the methods employed, and nothing is omit- 
ted that might aid in perfecting the education of Japan- 
ese children. 

The busy Japanese are fully alive to their fishery 
interests, and have an extensive display of fishing boats, 
tackle, and fishing appliances of every description in 
their well-equipped section in the Forestry, Fish, and 
Game Building. Nine distinct varieties of fishing boats 
are shown. 

In the Palace of Agriculture Japan’s agricultural 
display asserts itself. It is in charge of K. N. Ohashi, 
Japanese commissioner to the World’s Fair, and is ar- 
ranged with great taste as well as completeness. The 
rice exhibit is the principal feature, and every phase 
of rice culture is minutely shown. The grain is taken 
from the time it sprouts, to the matured stalk bearing 
the ripened rice, twenty varieties of which are exhib- 
ited. The insects that injure rice are shown in glass 
cases, and the diseases affecting rice are shown in 
their several stages of development. The methods of 
hunting the insects are illustrated in photographs and 
drawings. A large display of fruits is exhibited, the 
Japanese persimmon being present in many varieties. 
Fruit culture in all stages is seen in pictures and draw- 
ings. The culture of tea and methods of growing tea 
scientifically are shown in detail, even the fertilizers 
required by certain soils being displayed. There is a 
tobacco exhibit of considerable magnitude. In Japan 
tobacco is a government monopoly. The exhibit shows 
the land desirable for tobacco and the methods of to- 
bacco culture. 

At the doorway of the Japanese exhibit of agriculture 
is a beautiful show-case in the form of a jinrikisha, 
made of gold and lacquer and valued at $1,000, and a 
large bush of flowers made entirely of silk. 

The important coal-mining interests in Japan are well 
represented in the Mines Building. We have selected 
for illustration a complete working model of what is 
known as Manda Pit, one of six mines owned by the 
Mitsui Mining Company, of Tokyo, Japan. The shaft 
has a cross section of 41 feet by 12 feet with a central 
division for the operation of two separate cages. The 
head gear above the shaft is 100 feet in height and the 
head sheave is 17 feet in diameter. The double-cylin- 
der steam capstan engine, represented faithfully to 
scale in the model, was built by the Miike Engine 
Works. The steam cylinder is 10 inches diameter by 
10 inches stroke, the drum is 6 feet in diameter, and 
the engine is capable of hoisting a load of 30 tons. 
There is also a double-cylinder winding engine with 
cylinders 24 inches in diameter by 5 feet stroke; the 
winding rope has a circumference of 414 inches, and 
the period of one winding is 50 seconds. The model 
also reproduces to scale the compound condensing 
steam pumping engine, with steam cylinders 45 inches 
and 90 inches diameter by 12 feet stroke, and water 
cylinder 22 inches in diameter. There is also repre- 
sented a tandem compound screen engine, built at the 
Miike Engineering Works, Japan, the cylinders being 
13 inches and 24 inches diameter by 20 inches stroke. 
The model also reproduces the screening plant, with 
revolving tipper 4 feet 10 inches in diameter, capable 
of tipping three tubs of 1,500 pounds capacity each per 
minute; a rotating bar screen 5 feet wide by 14 feet 
long; a gyrating screen 5 feet by 14 feet, a picking 
traveling band and a belt conveyor. Nearly all of the 
machinery and general plant represented by the model, 
and the model itself, were made in Japan, and the 
whole model affords a comprehensive idea of Japanese 
advancement in this branch of heavy engineering work. 

Limitations of space prevent any detailed references 
to the exhibit in the Transportation Building, with its 
large relief maps of the Japanese Empire, on which are 
marked all the railway, steamship, telegraph, and tele- 
phone lines, and the fine display of steamship models, 
which together speak eloquently of the development of 
this, the latest of the ancient races to put on the garb 
of modern civilization. 

. + + -- 
The Current Supplement, 

The current SUPPLEMENT, No. 1508, opens with an 
interesting article by Dr. Alfred Gradenwitz on some 
striking repair work done on the steamship “Eklip- 
tika.” Excellent illustrations showing the nature of 
the damage sustained by the craft are published. 
Emile Guarini describes a very simple portable elec- 
tric searchlight plant used by the British War Office. 
“Electrical Transmission Devices for Automobiles” is 
the title of an article by the Paris correspondent of 
the ScrenTiric AMERICAN, in which he describes the 
Jeantaud and the “Electrogenia” systems. Perhaps the 
most valuable article contributed to the current Sup- 
PLEMENT is that by Sir William Ramsay on the ‘“Peri- 
odic Arrangement of the Elements.” The article is 
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written in a lucid, instructive way that will surely be 
appreciated at its true worth. Day Allen Willey tells 
by word and picture how an incandescent mantle is 
made. Douglas W. Freshfield read before the recent 
meeting of the British Association for the Advance- 
ment of Science a paper on “Mountains and Mankind,” 
the first part of which is published in the current 
SUPPLEMENT. J. S. V. Bickford thoroughly discusses 
carbureters. 

a 

“ American Estates and Gardens,°* 

This sumptuously illustrated book by Barr Ferree, 
Esq., treats of the more notable great estates, houses, 
and gardens in America. It is a volume of 340 pages, 
with 275 illustrations, of which eight are in duotone 
and many are full pages. 


The illustrations are exclusively from _ original 
photographs. They- comprise examples of the _ best 
work of the most distinguished American archi- 


tects, and illustrate the most modern tendencies 
in the design and construction of large houses. The 
unusual number of illustrations contained in the book, 
which include exteriors and interiors, together with 
many garden views, has rendered it possible to illus-. 
trate the homes and their surroundings with a degree 
of completeness not before attempted. The garden 
views present many of the more recent notable gar- 
dens, and constitute a noteworthy feature of the book. 

The letterpress has been prepared by Mr. Barr Fer- 
ree, and consists of detailed descriptions of the houses 
and gardens illustrated. The author has an extended 
personal knowledge of contemporary architecture, and 
his wide experience as an architectural writer has 
especially qualified him for this work. A unique value 
is imparted to the work by the fact that the descrip- 
tions are those of a keen observer, fully in sympathy 
with the beautiful houses he describes. 

The book has been prepared for the general reader, 
and appeals alike to the architect and the house owner, 
to every one, indeed, who is interested in good build- 
ing and in the finest types of recent domestic archi- 
tecture in America. 

The work has been beautifully printed on heavy 
plate paper, the size of the page being 10% by 13% 
inches. It is handsomely bound in green, black, and 
gold, and in addition to being the standard book on 
notable houses and gardens in America, it is one of the 
most attractive gift books of the year. 
ee 

18,187,918 School Children. 

More than 16,000,000 pupils, or 20.04 per cent of the 
entire population, were enrolled in the common schools 
of the country in the fiscal year ended June 30, 1904. 
The total school enrollment for the year, including pub- 
lic and private, elementary, secondary and higher edu- 
cation, was 17,539,478 pupils, and to this there should be 
an addition made for evening schools, business schools, 
private kindergartens, Indian schools, State schools for 
defectives, orphans, etc., 648,440, making a grand total 
of 18,187,918. 

These figures are taken from the annual report of 
the United States Commissioner of Education. In 1870 
the number of pupils enrolled in common schools was 
6,871,522, the same being 17.82 per cent of the popula- 
tion. In 1880 the percentage enrolled had increased 
somewhat, being 19.67 per cent of the population. In 
1890 the percentage of the total population was some- 
what in excess of the present rate. 

The average daily attendance for 1903 was 11,054,502, 
the same being 69.2 per cent of the total number en- 
rolled. This is the largest average attendance on the 
number enrolled ever reported in the United States. 
It was only 59.3 per cent in 1870. 

Women are rapidly supplanting men as school teach- 
ers. Male teachers formed nearly 39 per cent of the en- 
tire number in 1870, and nearly 48 per cent in 1880, but 
only 34 per cent in 1890, and only 26 per cent in 19038. 

The average monthly wages of teachers for 1903 was 
$49.98 for males and $40.51 for females, a slight in- 
crease over the previous year. 

According to an estimate of the report the total 
amount of schooling given to the average of population 
has risen from 82 days in 1800 to 1,034 days in 1908. 

i 2 


Experiments have been carried out by the British 
naval authorities with a new method for combating 
submarine vessels. This device comprises a new type 
of quick-firing torpedo. This missile is less than 6 
inches in diameter and carries, of course, a smaller ex- 
plosive charge than the 18-inch weapon, while further- 
more it is not provided with a gyroscope. The new tor- 
pedo is fired from an above-water tube, and the mechan- 
ism is so arranged that the weapon sinks when it has 
reached its limit of range, if the object at which it 
was discharged is missed. The trials are being car- 
ried out at Portsmouth and are being followed with 
great interest, as it is considered a more effective 
means of fighting the submarine than the system of 
entangling them in wire nets. 


—s 


* Quarto, 40 pages, 275 illustrations, Munn & Ce. Price $10. 
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NEW ANTELOPES AT THE N. Y. ZOOLOGICAL PARK. 
BY J. CARTER BEARD. 

It is by no means an easy matter to assign their 
proper place in the animal kingdom or to determine 
what really constitutes an antelope. In looking for 
the origin and the derivation of the word itself, we are 
led back through the Latin and the Greek to the old 
Coptic word pantholops, from which was derived an- 
tholops (A’v@odAow) the name in later Greek for the 
fabled unicorn. As this mythical animal has been 
determined to be nothing more than a distorted idea 
of a gazelle, it ought perhaps to follow that the partic- 
ular sub-family, Gazelline, to which the twenty-three 
known species of gazelles belong, should be that to 
which alone the term antelope should be applied, if 
it is employed in any restrictive or definable way. The 
name, however, has been extended to embrace all rumi- 
nants in which the horns are hollow 
at the base, set upon solid cones, 
and are permanently retained 
throughout the life of the animal, 
as well as some others in which this 
does not occur. No better opportu- 
nity has ever been given in this 
country to see for one’s self the dif- 
terent members of this family, from 
the pygmy Duykerbok antelope to 
the ox-like eland, and from our own 
aberrant type, the American prong- 
horn antelope, to the still more 
aberrant giraffe, than is now given 
by the incomparable collection of 
antelopes at the New York Zoologi- 
cal Park. 

The completion of the antelope 
house marks the fruition in part of 
purposes and ambitions entertained 
many years ago by the present very 
competent director and manager, 
Mr. W. T. Hornaday. 

“Ever since the opening day of 
the park,” writes Mr. Elwin R. San- 
born, ‘the temptation to secure 
some of the interesting antelopes 
now becoming so rare has been dif- 
ficult to resist. But the futility of 
this desire, until suitable quarters 
could be provided, was so strikingly 
exemplified by the perplexing task 
encountered in the care of a few 
tropical deer through the winter, 
that no other argument for its aban- 
donment was necessary. 

“The new antelope house was in 
consequence built, and ‘opened to 
the public,’ with every stall occu- 
pied, the Society subscribing the 
entire list of specimens, amounting 
in round numbers to fifteen thou- 
sand dollars.’ The list of ante- 
lopes on exhibition is a long one. 
The ScienTIFic AMERICAN has. al- 
ready published descriptions of sev- 
eral of the rarer sort, together with 
pictures of the animals; but there 
remain many others quite as worthy 
of notice. Among the most singu- 
lar types in some respects are the 
water antelopes. There are five al- 
lied species, of which the Sing-sing 
antelope, a fine specimen of which 
is to be seen at the park, is a rep- 
resentative. 

It scarcely carries out our idea 
of an antelope, being a rather heav- 
ily-built animal, which, instead of 
presenting the sleek, glessy, ap- 
pearance of other members of its 
family, is clothed with a coat of 
long, soft, loose, and flocculent hair, 
longer upon the neck than else- 
where, but not forming a mane. The 
color is grayish brown. The males 
alone carry horns. These in the 
adult individual are lyre-shaped, 
and covered almost to the tips with bony rings. The 
animal exhales an odor, and the flesh is so powerfully 
scented and of so bad a flavor as to be entirely un- 
eatable, a circumstance which will go far to preserve 
the species from becoming exterminated, long after 
its congeners have disappeared forever from the face 
of the earth. The natives, we are told, tame these 
antelopes, and allow them to run with their cattle (in 
much the same way as we keep a goat in the stable) 
because the animal is supposed to bring good luck and 
ward off disease. 

Sing-sing antelopes abound in marshy districts on 
the banks of lakes and rivers in central and western 
Africa. If disturbed, they invariably make for the 
water at full speed. In this way they escape lions and 
leopards, who in common with other cats are reluctant 
to take to the water, but they cannot get away from 
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the natives, who pursue them in boats, which they 
paddle faster than these antelopes can swim. 

An animal rare even in the range of country it in- 
habits is Baker’s roan antelope (Hippotragus equinus). 
The first of its species ever brought to America is a 
remarkable-looking creature. Its large, singularly 
shaped ears, stiff, upright mane, and peculiarly-marked 
face distinguish it from any of its congeners. It is a 
big animal, too, standing over four feet and a half 
high at the shoulders. The horns of the male have 
been known to grow to a length of three feet and a 
half, measured along the curve. It is a rare animal 
even on its range, which extends from central south 
Africa to Senegal. It is quite possible, considering the 
rapidly-approaching extinction of African antelopes, 
that this is the only member of its species that will 
ever be seen in this country. 
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third, a full-grown male, was once so savage that for 
nearly a year he was bent on killing something or 
somebody. The creature is quite cow-like in form, but 
its horns most nearly resemble the horns of the har- 
nessed antelope of: Africa, except that they are not 
twisted. The color is a rich, chocolate brown, becom- 
ing dark with age. Celebes is the home of the speci- 
mens which we have.” 

The species which inhabits the Philippines (Bes 
mindorensis) is called tamarao. “It stands,” writes 
Richard Lydekker, “three and a half feet in height. 
The horns, though massive, are comparatively short 
and rise upward in the plane of the face with a lyrate 
curvature; they are distinctly triangular, with the 
largest face in front, and are somewhat roughened. 
In its massive form, thick legs, and uniform coloration 
this species comes nearer to the Indian buffalo than 
to the anoa.” 

It may be added that, as far at 
least as the anoa of Celebes is con- 
cerned, the animal seems to occupy 
a place almost exactly half way be- 
tween the antelopes and the oxen. 
“It approximates to the antelopes,” 
writes Lydekker, “in its slender 
build, the structure of the hinder 
parts of its skull, the upright direc- 
tion and the straightness of its 
horns, the spots on its head, back, 
and limbs, and its small size.” 
os 

Lloyd's, and What It Means. 

Lloyd’s dates from the latter part 
of the reign of Queen Elizabeth, 
and had its origin in a small cof- 
fee house in Tower Street, kept by 
Edward Lloyd. He was an entcr- 
prising man, and through his busi- 
ness contact with seafaring men 
and merchants enlisted in foreign 
trade, foresaw the importance of 
improving shipping and the meth- 
od of marine insurance. He was 
the founder of the system of mari- 
time and commercial intelligence 
which has been developed into its 
present effectiveness. Before the 
time of Edward Lloyd maritime in- 
surance in England was conducted 
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In view of the fact that the curious little anoa has 
been adopted, along with the other inhabitants of the 
Philippine Islands, as a citizen of the “Greater United 
States,” the specimens at the New York Zoological 
Park assume an additional interest. 

Although the anoa is ranked among ungulates with 
the oxen, and more particularly with the buffaloes, it 
has so many features in common with the antelope 
that it is sometimes called the antelope buffalo. It is 
a veritable pygmy, being when full grown, according 
to Mr. Hornaday, two feet nine inches high at the 
shoulders. “We have,” says the last-mentioned gentle- 
man in writing to me, “three specimens at the park, 
two full-grown males and a female, the latter imma- 
ture. These little creatures take kindly to captivity in 
zoological gardens, and breed with fair regularity. 
Two ot those that we have are quite docile, but the 


by the Lombards, some _ Italians, 
who founded Lombard Street, but 
after Lloyd embarked in the busi- 
ness Britons conducted marine in- 
surance in London. 

The subjects of marine insurance 
are the ship, the cargo, and the 
freight, all of which may belong to 
different parties. In time of war 
there is what is termed the mari- 
time risk—the danger from acci- 
dent, collision, and _  stranding—- 
which is distinctly separate from 
the risk of capture and _ seizure 
by an enemy. This class of marine 
insurance had its inception in the 
conditions arising during the seven- 
year French-English war of 1757 
to 1763. 

Lloyd’s moved to Pope’s Head 
Alley in 1770, and in 1774 removed 
to the present quarters in the Royal 
Exchange. In 1871 Lloyd’s was 
incorporated by act of Parliament. 
This act defined the objects of the 
society to be: (1) The carrying on 
of the business of marine insur- 
ance by members of the society; 
(2) the protection of the interests 
of members of the society in re- 
spect of shipping, cargoes, and 
freights; (3) the collection, publi- 
cation, and diffusion of intelligence 
and information with respect to 
shipping. 

The corporation of Lloyd’s and 
the committee of Lloyd’s, who are the executive body 
of the corporation, and the secretary of Lloyd’s, have 
practically nothing to do with marine insurance in 
the way of taking risks or paying losses. Their duty 
in this respect is to afford marine insurance brokers 
who wish to effect insurances a place of meeting with 
those who undertake the risks. 
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A new substitute for nickel, called “Patrick metal,” 
is being placed upon the English market. The feature 
of this meta] is that it is silver-white right through, 
and retains its bright appearance permanently. The 
luster does not tarnish with use—in fact, it becomes 
brighter. It retains a high degree of polish, and will 
not rust even under the most unfavorable conditions, 
nor oxidize easily. It is malleable when cold and can be 
easily oldered or brazed, 


DEVICE FOR USE IN SHARPENING PENCILS. 

A rather novel invention is pictured in the accom- 
panying engraving. It consists of a device adapted to 
assist in sharpening pencils accurately and quickly. 
It is usually held that the correct way to sharpen 
a pencil is to hold the point against the right thumb, 
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and cut away the surplus wood and lead by drawing 
the blade of the knife toward the thumb. This method 
is open to the objection that it is apt to soil the thumb 
and fingers. On the other hand, the more cleanly 
method of sharpening a pencil by cutting outward, 
that is, away from the body, is apt to result in too 
deep a cut and the consequent breaking of the pencil 
point. The device here illustrated is adapted to pro- 
vide against these objectionable features, permitting 
accurate sharpening of the pencil without in the least 
soiling one’s hands. We show two forms of the de- 
vice, one of which may be carried in the pocket, and 
the other mounted on a stand. In each case the device 
consists of a sleeve mounted to turn freely on a tubu- 
lar member, which snugly fits the pencil. The sleeve 
is formed with projecting guide fingers tapered to the 
proper angle. In use the knife blade bears against the 
edges of the guide fingers, and is thus prevented from 
making too deep a cut in the pencil. The pencil is 
turned in the. sleeve as a bearing after each cut so .as 
to bring a new surface under the knife. The in- 
ventor of this device, Mr. A. D. Fagrelius, lives at 3106 
Lucas Avenue, St. Louis, Mo. 
= 0 
BLOW-OFF MECHANISM. 

A patent has recently been granted to Mr. James M. 
Fagan, of 135th Street and Willow Avenue, New York 
city, on improvements in blow-off mechanism or valves 
for steam boilers. The invention provides a blow-off 
of simple and novel construction, so arranged that a 
main valve when closed will be submerged in clear 
water, thus reducing to a minimum the danger of de- 
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stroying the valve by the action of scale or sediment. 
Also the position of the valve is such that scale will 
not adhere to it when the device is in operation. As 
indicated in the accompanying engraving, and as 
shown most clearly in the lower left-hand view, the in- 
vention comprises a casing divided centrally by a parti- 
tion, which extends from the top to within a short dis- 
tance of the bottom of the casing. The casing is thus 
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formed with two water-legs, that at the left being 
termed the “inlet” leg, and the other the “outlet” leg. 
The latter is connected with an outlet pipe, and the 
former communicates with the boiler. Extended across 
the upper portion of each leg is a diaphragm having a 
vertical wall provided with a valve seat. The valve 
which is seated in the diaphragm of the outlet leg is the 
main valve, and the valve in the other leg is an auxil- 
jiary valve. In operation the main valve is opened wide, 
and the inflow is regulated by the auxiliary valve. In 
shutting off the flow the auxiliary valve is closed, and 
though some of the dirt and scale may be caught be- 
tween the valve and its seat, it will not, however, cause 
sufficient leaking to prevent the operation of the device, 
or never enough to prevent the suspended matter in the 
water from settling to the bottom of the casing, leav- 
ing the main valve in clear water. The main valve 
can then be tightly closed, as the valve seat will be 
clean. The clearing of the water may be observed in 
a glass sight tube, communicating at the top and bot- 
tom with the outlet leg. We also illustrate a modifica- 
tion of the device, in which the water-legs are formed 
of a length of pipe bent to a substantially U shape. 
The auxiliary valve may be seated in a diaphragm ex- 
tending across the upper end of the outlet leg above 
the main valve. 
——— +O ee 
New Car Replacer. 

The Philadelphia Rapid Transit Company is at pres- 
ent conducting some experiments with a car replacer 
invented by Thomas Crawford, a resident of that city. 
The device has the advantages of being quite small and 
comparatively light, so that it can be placed on every 
car, or where the running time of cars is close, as in 
the cities, it can be at least placed on cars at more or 
less close intervals. For the purpose of placing a de- 
railed car again on the tracks, a pair of implements 
is used much alike in design and general appearance. 
Each of these consists of two parts, the guide rail and 
the bridge. The former is a long tapering tongue 
with a groove extending along its length. The larger 
end of the guide rail fits loosely but securely in the 
other or bridge portion, which consists mainly of an 
inclined surface with its lower edge ending at the 
flange of the rail when the device is in place. The 
other of the pair has, in addition to the parts de- 
scribed above, also a lip by which it is held firmly in 
place when in use. The function of the guide rail is 
to direct the car wheel up onto the bridge, whereupon 
the wheel slides down the incline and falls into its 
proper place on the rail. Where the car has been 
carried some distance from the track, it is possible 
to work it back gradually by successive attempts, 
using the replacer until the wheel gets sufficiently 
close to the track to get the tongue under it and the 
other end of the replacer on the tracks. This device 
was given a number of severe tests by some of the 
officials of the company, and its operation was per- 
fect in every case. The pair of implements which 
constitute one replacing set weighs but a trifle over 
fifty pounds. Their cost is but little. 
- A _ 

THE SCHEBLER AUTOMATIC CARBURETER, 

An exceedingly compact and simple carbureter for 
gasoline engines is shown in cross section in the ac- 
companying diagram. As can be readily seen, the car- 
bureter consists of a float feedechamber, B, through 
which passes the air pipe, AC. The spraying nozzle, 
D, projects from the chamber, B, into this air pipe, and 
the U-shaped cork float, F, fits around it. The gasoline 
enters through the pipe, G, and the ball valve, NV, which 
is on the end of a spindle that passes through and is 
secured to the float at @, besides sliding up and down 
in the bracket, 7. The valve is set to close when the 
gasoline has reached the level indicated. A is a throt- 
tle valve which can be swung up into chamber, 8S, by 
means of lever, J, which is pivoted at T. The carbu- 
reter is screwed on the inlet pipe of the motor at R. 
M is a flap valve which is held in a horizontal posi- 
tion by a spring which can be adjusted at N. The 
valve, M, does not close the pipe entirely; but when the 
motor speeds up, and the suction becomes more intense, 
it opens proportionally, thus making a greater inlet 
for the air, and so keeping the suction at D practically 
always the same. The result is that the quantity of 
gasoline which is drawn from this nozzle is the same 
at all speeds of the motor (provided, of course, that 
the throttle is wide open) and so a constant and per- 
fect mixture is always obtained after the needle valve, 
E, and the spring, N, have been once properly set. The 
latest model of this carbureter has an elbow on top 
through which the air enters, instead of through A. 
Fitted in this elbow is a sort of piston valve with an 
adjustable spring which gives a wider range of adjust- 
ment than the arrangement shown. A test of this car- 
bureter which we made recently on a single-cylinder 
gasoline car showed increased and almost constant 
torque at wide ranges oi speed of the motor, which it 
was possible to throttle down so that it was just turn- 
ing. The exhaust flame was of a light blue color, show- 
ing perfect combustion. An increase in power and 
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speed was also noticeable. The carbureter is a fair 
sample of the type termed ‘‘automatic,” which is now 
used in place of the hand-regulated kind on all first- 
class automobiles. It is one of the most compact pieces 
of gas engine apparatus which we have seen, as the 
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SCHEBLER AUTOMATIC CARBURETER FOR GASOLINE 
ENGINES, 


float chamber and air pipe are combined in one, as 
shown. The general sales agent for the United States 
is Mr. F. H. Wheeler, Box 276, Indianapolis, Ind. 
—_——_< +4 
AN ADJUSTABLE CANDLE HOLDER. 

The difficulty with most candle holders is that they 
are not made adjustable to the many different sizes of 
candles which they may be required to hold. In the 
accompanying illustration we show an improved candle 
holder, in which the necessary adjustment can be very 
quickly and easily made. The holder comprises a 
headplate mounted to turn freely on the upper re- 
duced portion of a spindle centrally secured in the main 
standard of the candle holder. The plate is retained in 
position on the spindle by a knurled nut. A pivot pin 
projects from the center of this nut, and several pins 
project from the plate adjacent to the nut. The main 
body of the spindle is threaded to receive an adjusting 
nut, to which are pivoted several curved retaining 
arms. The arms pass up through slots in the edge of 
the head-plate, in which they are movably held and 
guided by means of narrow metal strips secured across 
the ends of the openings. In use the retaining arms are 
first spread out by rotating the head-piate and adjust- 
ing nut about the spindle in the proper direction to 
feed the adjusting nut upward. The candle is then 
forced down onto the pins projecting from the retain- 
ing nut and the head-plate. Then, on rotating the plate 
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AN ADJUSTABLE CANDLE HOLDER. 


in the reverse direction, the nut will be fed downward, 
causing the sharpened ends of the retaining arms to 
close against the candle and firmly grip it. The parts 
may be securely retained in any desired position by 
tightening a set-screw, which is threaded into the ad- 
justing nut and hears against the spindle. 

Mr. P. J. McGuire, of 389 Hast Santa Clara Street, 
San Jose, Cal., is the inventor of this improved candle 
holder. 
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ODDITIES IN INVENTION. 

SEPARABLE HinGe.—Great difficulty is often experi- 
enced in hanging a door or shutter provided with ordi- 
nary hinges, and an inexperienced person sometimes 
finds it almost impossible to replace a door which has 
been unhinged. A New Yorker has invented an im- 
proved type of hinge adapted to overcome this diffi- 
culty. The construction also provides easy access to 
the pintle for the application of a lubricant thereto. 
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SEPARABLE HINGE, 


As revealed in the accompanying illustration the pintles 
are formed integral with the leaves which are attached 
to the door jamb, while the other leaves of the hinges 
are formed with slotted knuckles adapted to fit into 
recesses in the pintle hinges and engage the pintles. 
The slots in the knuckles of the door-leaves, however, 
are oppositely disposed, so that when mounting the 
door the upper leaf is first moved into engagement with 
its corresponding pintle leaf and then the lower one is 
moved into position. The door is kept thus in hinged 
position by the action ‘of gravity but can be unhinged 
by a horizontal pull. By examining the illustration it 
will be observed that upper leaves cannot be discon- 
nected until the door is wide open. 

Lock AND PROTECTOR FoR Mitk Jars.—Milkmen in 
some localities have a great deal of difficulty in safely 
delivering milk to their customers. Owing to the fact 
that they make their rounds long before their 
customers are up in the morning, they have 
to leave the jars of milk outside the door or at some 
hiding-place designated by the customer. The milk is 
thus liable to be stolen if the hiding place is discovered 
by an unauthorized person. To remedy this evil the 
jar-lock illustrated herewith has been invented. It 
consists of a plate formed with a central opening to 
admit the neck of the jar and is secured to the door 
frame or the side of the building by means of a bracket. 
Projecting into the aperture of the plate are a pair of 
lugs, preferably located near the outer end of the plate, 
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while at the inner end is a lever, the tip of which pro- 
jects into the aperture when the device is in locked po- 
sition. The lower end of this lever carries a catch 
adapted to be engaged by a tumbler in the lock which 
is mounted on the main bracket of the device. Normal- 
ly the lever is held in open position by a spring-pressed 
pin projecting through the casing of the lock. In use 
the milk jar is slipped into the aperture of the plate, 
with the rim resting against the lugs. The lever is 
then pressed back to the position illustrated, in which 
it will be held by the spring tumbler. The tip of the 
lever is thus pressed against the inner side of the rim, 
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holding the jar firmly in place. The jar cannot then 

be removed without raising the tumbler with a key. 
CoMBINATION TooL.—A combination tool which pos- 

sesses considerable merit has. recently been patented 

by an inventor in Kansas City. The tool is capable of 

performing the functions of a hammer, a hatchet, a 

nail-puller, a wire-cutter, a staple-puller, a screw- 

driver, and a wire-tightener. It consists essentially of 

a pair of pivoted levers. 

The longer arm of one of 

the levers is curved and 

bifurcated at the end to 

form a nail-puller, while 

the shorter arm of tha 

same lever carries a hatch- 

et blade. The longer arm 

of the other lever is sharp- 

ened at the end to form a 

screwdriver, while’ the 

shorter arm of the same 

lever carries a hammer 

head. Just above the pivot 

pin of the tool the two lev- 

ers are notched, and the 

shearing action at these 

notches enables the opera- 

tor to nick or cut small 

pieces out of metal or wire. } 

Wire may also be cut by 

threading it through holes 

formed in the two levers 

immediately below the piv- 

ot and then shearing it by 

pressure on the levers. Twu 

claws are riveted to the levers, one adjacent to the 

hammer head and the other adjacent to the hatchet 

blade. These will be found convenient in pulling sta- 

ples. The claws are so shaped that they also afford a 

convenient means for taking up the slack in a wire. 
TELEPHONE DirEcTorRy.—A _ telephone directory of 

novel form is shown in the accompanying engraving. 

It is made up of a flat disk with a central orifice which 

embraces the mouthpiece of the telephone. Racially 

disposed on this plate are a number of name-strips 

which are held in place by means of retainers. These 

consist of a pair of wire rings woven in and out 

through the disk, thus forming loops through which 

the name-strips are inserted. The disk may be re- 


COMBINATION TOOL. 


a 


A NOVEL TELEPHONE DIRECTORY. 


voived to bring any desired name strip into more con- 
venient position. A pointer is provided, as shown, 
which may be moved to indicate the card of a sub- 
scriber whom the user desires to call or with whom he 
has been unable to make connection. It will be ob- 
served that the name strips can readily be removed and 
replaced by new ones whenever occasion may require. 

—___—__>+-2-- —__———- 

Brief Notes Concerning Inventions. 

An ingenious device for brushing clothes, in lieu of 
the more conventional clothes brush, has been intro- 
duced into a London hotel. It is an adaptation of the 
vacuum cleaner, now extensively utilized for cleaning 
carpets, furniture, etc. By this apparatus every parti- 
cle of dust and dirt in a person’s clothing can be re- 
moved much more quickly and thoroughly than with 
a clothes brush, which only removes the surface dust 
on the apparel. In the basement of the hotel is in- 
stalled a small air pump driven by an electric motor. 
From this a long tube extends to the suction nozzle 
of the apparatus, placed in the vestibule of the hotel. 
An attendant passes this nozzle quickly over the 
clothes of the customer, and all the dust is drawn 
from the cloth into the machine. 


For the purpose of preventing dishonest employes 
from robbing the store of their employer, by reason 
of the fact that they have been intrusted with the key 
of the plant, a new invention in the way ot !ocks has 
been recently patented by F. M. Thompson, of Dan- 
bury, Vt., the novelty of which is that ‘it is operated 
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by three keys. The person whose duty it may be to 
lock the establishment up each evening has one key, 
and while this will permit of the closing and securing 
of the door, it will not open it again. The boy to 
whom is intrusted the duty of opening in the morning 
has another key, which will answer his purpose only, 
that of unlocking. The third key referred to is the 
master key, in the hands of the proprietor, by which 
the lock may be operated at any time. 


Tableware which closely resembles fine translucent 
china, and which is said to be almost impossible to 
break, is the produce of a Liege, Belgium, establish- 
ment, and so remarkable is this article that it has 
been made the subject of a report by the United States 
consul at that point. Severe and unusual shocks and 
sudden changes of temperature have little or no 
effect on these dishes, and the consul making the re- 
port says that he saw pieces of the ware used to drive 
nails with, and also thrown around on a stone floor, 
without the slightest damage being sustained. The 
resisting power of this ware is due to the special hard- 
ening process and to the nature of the crystal used in 
its manufacture. ‘The color of the hardened crystal 
ware is of a blue white, and not the pure white of 
porcelain. The same firm also makes glassware of a 
corresponding hardness. 


Joseph G. Branch, the Chief Inspector of Boilers 
and Elevators of the city. of St. Louis, Mo., is the in- 
ventor of a life net which is designed to be placed in 
the bottom of an elevator shaft, for the purpose of 
catching persons who may be unfortunate enough to 
fall by any chance through any of the openings of the 
well. It consists of a wire net, held on two sides by 
rods, which are in turn supported by strut arms. The 
lower ends of these arms fit the bearings of pillow 
blocks, which are bolted to a stout plank secured on 
the bottom of the shaft. The net is held taut by 
large compression springs acting at the upper end of 
the strut arms. When a falling body strikes the net, 
the fall is broken by the combined action of the net 
and springs, the arms closing up scissors-like, and 
after taking the force of the fall, the net resumes its 
former position through the action of the springs. 
The device is inexpensive and durable. 

Reference has been made heretofore of the aerial 
merry-go-round which has lately been erected in one 
of the London amusement gardens, which is said to 
have been designed by Sir Hiram Maxim. Because 
oi the fame of its inventor and of the gigantic propor- 
tions of the device, this apparatus attracted a great 
deal of attention, but it subsequently developed that 
very similar devices had been made for several years 
by a Philadelphia firm and shipped to various points 
about the country, principally in the West. The E'ng- 
lish papers have now discovered that the same idea 
had been in vogue as early as 1882 in their country, 
the invention of J. G. Inshaw, but being very much 
smaller had probably made no lasting impression. The 
principle made use of in the two devices is the same, 
but in Mr. Inshaw’s device there were accommodations 
for thirty-six persons only. As previously noted, the 
Maxim construction is much larger. 


The Los Angeles Railway Company makes use of an 
exceedingly novel arrangement for operating a group 
of switches in that city at the intersection of First and 
Spring Streets. At this point there are double tracks 
crossing each other and two double-track connecting 
curves. The cars of three lines pass here, and under 
ordinary circumstances the street-car traffic amounts 
to 210 cars per hour. On holidays and special occa- 
sions this number is somewhat increased, so that the 
switching of the cars manually, as it was done until re- 
cently by one man, became quite a gymnastic feat; 
and although the man became very expert, there were 
frequent delays at this point. A system of operating 
the switches from one point has been recently put into 
use, and there is a great improvement shown in the 
handling of the cars. The system is the patented in- 
vention of Dr. W. J. Bell, a dentist of that city. The 
operator is placed in a tower on a pedestal over the 
sidewalk, where his house is entirely out of the way 
and where he can have an unobstructed view of the 
cars and tracks. Liquid pressure is made use of as 
the medium of moving the switches, oil being used as 
the fluid. The pumps and other mechanism are lo- 
cated in the tower house, and are driven from the 
500-volt railway current. To each of the four switches 
is run a pressure pipe three-quarters of an inch in 
diameter. All the switches are held in the usual posi- 
tion, that is for straight track, by means of springs. 
When the operator desires to throw a switch, he pulls 
down the valve handle to a horizontal position, which 
movement opens. a three-way valve, and allows oil 
under a 60-pound pressure to move the switch tongue 
over against the force of the springs. A thin paraffine 
oi] from which the solids and distillates have been re- 
moved is made use of. This is practically non-in- 
flammable, and has the additional advantage that it 
will not freeze in the colder climates where the system 
may be made use of, 
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Electrical Devices. 

TROLLEY.—J. W. RecKareLlew, Sergeants- 
ville, N. J. This invention relates to improve- 
ments in trolleys for electric-railway cars re- 
ceiving current from Suspended wires or con- 
ductors, the object being to provide a trolley 
with a simple device to prevent the trolley 
from jumping off the conductor, the said de- 
vice being adjustable to adapt the same to con- 
ductors of different shapes or sizes. 

ATVTACIIMENT FOR PARTY-LINE TELE- 
PHONE SYSTEMS.—W. A. SHACKELFeRD, 
Lexington, Ga. The advantages in this case, 
are: First. Any subscriber other than those 
engaged in conversation, is prevented from 
hearing it between those using the line. Sec- 
ond. Several pairs of stations upon the same 
line may be in communication at the same time 
without interference with each other, the line 
being thus practically divided up into several 
circuits. Third. When two subscribers are 
talking, the lines are grounded (or metallic cir- 
cuits completed according to system used) upon 
either side of the two stations in active use, 
thus lessening resistance of circuits and improv- 
ing the service. 

PARTY-LINE TELEPHONE SYSTEM.—F. 
VeLLMER, Winsted, Minn. Mr. Vollmer’s in- 
vention relates to telephony, his more partic- 
ular object being to produce a system in which 
a subscriber at one station may call a_ sub- 
scviber at any station selected without disturb- 
ing other stations upon the line and yet silent- 
ly indicating to all other stations that the 
line is busy. 


Of Interest to Farmers. 

PLOW.—E. B. Win'rers, Coffeyville, Kan. 
One purpose of the invention is to provide two 
levers for accomplishing adjustments—that is, 
one lever for adjusting a single wheel on one 
side and a second for adjusting the wheels on 
both sides—-- which levers are arranged in close 
proximity to each other and on one side of and 
adjacent to plow-beam. These levers are prefer- 
ably placed to right of plow-bceam, with driver’s 
seat on left of beam, thereby making it per- 
fectly convenient for driver ‘to manipulate said 
levers with right hand, while guiding the team 
with lines in his left hand. It is an improve- 
ment on a plow formerly patented by Mr. Win- 
te1's. 
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land which is so constructed as to be made and 
/sold in what is known as the “knockdown” 
form, in which for convenience of storage and 
cheapness of transportation the parts are dis- 
; Membered and packed into small compass and 
as quickly and conveniently erected for use. 
This optical toy is designed to furnish botb 
amusement and instruction. 


KILN.—W. N. Wwir, South River, N. J. The 
object of this improvement is to provide a kiln 
| more especially designed for burning bricks and 
‘other clayware and arranged to utilize the fuel 
to the fullest advantage, and thereby render 
|the kiln exceedingly economical, at the same 
' time permitting a continuous operation. 
BASKET-HANDLE.—R. C. 'Torzkr, St. Jos- 
eph, Mich. In this patent the object of the in- 
vention is to provide a basket-handle of wire 
or similar material which may be used instead 
of the ordinary wooden handles provided upon 
veneer baskets and which is adapted for appli- 
cation to baskets of different sizes and with re- 
inforcing strips of different widths disposed 
along the upper margins thereof. 

BASS DRUM AND CYMBAL ATTACH- 
‘*MENT.—J. P. Stanton, San Francisco, Cal. 
In the present instance the object of the inven- 
tion is the provision of a new and improved 
bass drum and cymbal attachment whereby the 
bass drum and cymbal can be beaten separately 
or simultaneously by a pedal action controlled 
by the foot of the musician. 


SAFETY COMMERCIAL PAPER.—J. Rowan, 
Ottawa, Canada. Mr. Rowan's invention re- 
lates to commercial paper, such as is used by 
‘bankers, merchants and other business men, his 
‘ object being more particularly to so prepare a 
! paper that alterations in the condition of the pa- 
per—such, fer instance, as the erasure of in- 
telligible characters or the addition of said 
characters thereupon—may be readily detected. 
Another object is to provide a paper and ink 
therefor such as will not deteriorate with age 
and in which the fabric of the paper is not in- 
juriously affected by ink used thereupon. 

SAFETY-CATCH FOR PINS.—A. M. REMING- 
yen, Fitchburg, Mass. The catch is for use in 
connection with pin-fastenings for articles of 
jewelry, such as brooches, breastpins, and the 
like. ‘The object is to provide a device of the 
character specified which will hold the pin 
with absolute security, so as to prevent all 
possibility of accidental detachment of the pin 
from the garment or other support upon whicb 


GATL.---J. GRANGER, Springer, New Mex. it is fastened. 
The purpose of this invention is to provide HYGIENIC NIGIT-STAND.—N. Faucen, 8 
latch devices for the gate operated through the; Place Darcy. Dijon, Cote @Or, France. This 


medium of the cables, which latch devices are 
automatically released from their keepers when 
the gate is opened and automatically engage 
with the keepers when the gate is closed, the 
latches being directly operated by link connec- 
tion with the mechanism acting directly on the 
gate and operated by the cables. It relates to, 
a former improvement for which Mr. Granger 


was granted Letters Patent. 


Of General Interest. 

MEATER FOR PRINTING-PLATES.—G. HB. 
Kunpani, New York, N. Y. In Mr. Kendall’s 
patent the invention has reference more par- 
ticularly to improvements in means for heat- 
ing the engraved steel plates in printing- 
presses, the purpose being to provide a heater , 
carried by the press bed-plate whereby the 
printing-plate is kept heated at a practically ! 
uniform temperature. | 

NON-REFILLABLE BOTTLE. — G. Ss. 
GoLDIE, Manitowoc, Wis. This invention re- 
tors te improvements in bottles of the non- 
refillable class, the object being to provide a 
bottle of this character that will be simple 
in construction, comparatively cheap to make, 
and by the use of which both the original bot- 
tle and the purchaser will be protected from 
fraudulent reuse of the bottle. 


METHOD OF TREATING SHEET IRON 
OR STEEL.—H. H. Geepse_t, Leechburg, Pa. 
This invention has reference to a process for 
treating sheet iron or steel, and more particu- 
larly for causing a uniform and thorough oxi- 
dation upon the exterior of the sheet, so that 
the oxid will adhere firmly to the sheet, being 
practically a part thereof, and presenting an 
eleyant appearance, besides being very dur-- 
able. 

PAPER BOX FOR PACKING BOTTLES.—J. 
tT. Craw, Jersey City, N. J. This knockdown 
box is adapted for packing bottles, especially 
such bottles as are used for marketing small 
quantities of ink, mucilage, ete. which box: 
may be constructed to receive bottles having 
top and bottom body-fianges, the bottles having | 
straight or smooth bodies, the box so construct- ! 
ed that bottles may be conveniently and quick- 
ly placed or removed and held safely packed | 
and separated for transportation or storage 
without sawdust or like packing material. 


TWINE HOLDER AND LIFTER.-E. 8. 
ALDERMAN, Marietta, Ohio. In this patent the 
invention is an improvement in that class of 
twine-holders which are provided with a tnke- 
up for the twine in the form of a roller-weight, 
the frame of the device being adapted to be. 
suspended from the ceiling or other support. | 
The construction and arrangement and combi-, 
nation of parts are such that friction is re- | 
duced to a minimum. The entire apparatus! 
suspends by a hanger. 

OPTICAL TOY.—-W. H. ZIMMERMAN, Tlale- | 
thorpe, Md. The invention is designed to pro- | 
vide a simple toy of a general character which 
may be made and sold for a very small price 


new night-table is essentially characterized by 
‘the fact that it comprises two levels of same 
|height entirely open upon their four faces and 
; four panels vertically movable in order to con: 
‘stitute the box intended to contain the pot, 
; sometimes at the upper level. sometimes at the 
lower one. Wnder such conditions the airing 
of the table is perfect and no nauseous odor 
can be accumulated therein. 


BOX.—J. Dezses, New York, N. Y. In this 
case the improvement refers to boxes or chests 
used for shipping fabric piece goods and other 
merchandise; and its object is to provide a 
box which is exceedingly strong and durable, 
comparatively cheap to manufacture and free 
of projecting nails or like fastening devices to 
prevent injury to the merchandise in packing 
or unpacking the same. 


COUPLING FOR GAS-HOSH.—H. AcKER- 
MAN, Newark, N. J. The main purpose of the 
invention is to provide a coupling especially 
adapted for use in connection with gas-hose 
adapted to connect a standing burner or d@rop- 
light with a source of gas-supply, the connec- 
tion being so made that when the burner is to 
be disconnected from the fixture and muved 
from place to place but a short length of tub- 
ing will be connected with the burner and the 
mating length of tubing need not be removed 
from source of supply with which it is con- 
nected. 


PHOTOGRAPHIC PROCESS FOR THE RE 
PRODUCTION OF PLASTIC OBJECTS.—C. 
BAgSE, Berlin, Germany. In carrying out his 
invention Mr. Baese photographs the object to 
be reproduced, hereinafter to be called the 
“original,” in a light graduated in the direction 
of the axis of the lens of the camera and in 
proportion to the relief of said objects or parts 
thereof and then repeat the exposure on another 
plate or film in homogeneous light or in light 
graduated in inverse proportion to relief of 
said object. Tle then prepares a diapositive of 
one of said negatives, and this diapositive and 
the other negative form the desired set of 
plates. 


MILK-SERVER.—C. €C. Rexnnrr., New York, 
N. Y. According to practice now in vogue it 
is frequent that several trips are necessary to 
deliver bottles where different families live in 
a single house. The present invention seeks to 
overcome this disadvantage by providing a de 
vice readily adjustable to the number of bot- 
tles or packages to be carried. so that whether 
a large or small number are to be delivered at 
one house the instrument will nevertheless be 
susceptible to such adjustment as will adapt it 
to the existing conditions. 


Wardware. 

COMBINED STOP AND T.OCK FOR WIN- 
DOW-SASHES.—R. L. RiLEy, Newburgh. N. Y. 
It may be briefly stated that in the embodi- 
ment of the inventor’s improvements Mr. Riley 
€mploys a double combined stop and locking 
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device located in a mortise or recess therefor | drawn either separately or two or more con- 
in one side of a window-frame and in line with] jointly. The apparatus may be used in res- 
the meeting-rails of the two sashes of the win-| taurants, hotels, cars, and all other places 
dow, one of the duplicate bolts of the device| where it may be desirable for a person to se- 
engaging with means on corresponding sash for| lect one or more of several liquids to be drawn 
preventing the sash from being opened without | off into a drinking-receptacle. 


proper operation of said bolt. SAFETY DEVICE F'‘OR FIREARMS.—O. G. 

DOOR-FASTENING.—L. A. DE Maye, New| Youn, Dawson, Minn. The purpose of the in- 
York, N. Y. By means of this invention a! vention is the provision of a combination lock- 
door may be held securely locked or it may be ing device for the hammer operated at the ex- 
held so that it can be partly but not whollyiterior of the frame and which until properly 
opened, and by proper adjustment of the parts | set prevents the hammer from being carried to 
by a person inside of the room to which the! g half-cocked or fully-cocked position, and, fur- 
door leads the catch may be entirely discon-! ther, meaiis whereby the combination locking 


nected. It may be applied to either right or 
left hand doors without modifying its con- 
struction. 


Household Utilities, 

CAKE-BEATER.—M. A. RITTER, Carlisle, 
Ky. Mr. Ritter’s invention is an improvement 
in cake-beaters, seeking to provide a novel con- 
struction whereby the dough may be beat or 
worked the desired way and by which the dough 
may be scraped from the bowl when desired. 
The construction is simple, inexpensive, and 
will be found efficient in the practical use or 
the invention. 


SECTIONAL CASE.—A. E. Srensuaue, Ash- | 


land, Wis. In this patent the invention has 
reference to improvements in sectional cases 
for books or other articles, the object being to 
provide a case of this character so constructed 
that the several sections may be readily assem- 
bled and having a novel locking means for firm- 
ly securing the parts together. 


Machines and Mechanical Devices. 


DRYING APPARATUS.—H. Hunxckr, Berlin, 
Germany. In this apparatus the arrangement 
has the advantage that when the material is 
brought upon the endless band the water or 
fluid is pressed out and the material itself is 
compacted, whereby it better adheres to tle 
transporting-band. Also there are arranged 
means for the purpose of cleaning the band 
and removing impurities from its meshes be- 
fore it enters into the trough containing ma- 
terials. By this cleaning process the pervious- 
ness and roughness of the band is regenerated 
an@ the latter adapted to take up material 
egain. 

APPARATUS FOR EXHIBITING MOVING 
PICTURES.—N. Pewrr, New York, N. Y. The 
purpose of the vitascope is to provide register- 
ing and changing device conveniently operated 
during operation of the machine relative to the 
framing-opening, said device operating so that 
while the picture to be projected may be raised 
ol lowered, for a perfect registry at framing- 
opening the rectifying mechanism acts inde- 
pendently of the body of machine and without 
interfering with action of any part carried 
by said body. Means provide a_ rectifying 
mechanism with an operating-lever friction- 
ally held in adjusted position and means for 
increasing or diminishing tension. 

DEVICE FOR TRANSMITTING POWER.— 
C. F. PErArsen, Chicago, Ill. In this pateut 
the invention has reference to a device for 
transmitting power, commonly termed ‘‘plane- 
tary gearing.” The objects are to provide a 
power-transmitting device which shall be capa- 
ble of producing variable speeds and reversing. 
These results are intended to be secured with 


comparatively simple construction and effi- 

cient and absolute certain action. 
EXCAVATOR.—C. L. Payne, Salem, Ind. 

The present invention has reference to im- 


provements in machines for excavating ground 
for irrigation, laying pipe-lines and the like, 
an object being to provide an excavator of com- 
paratively simple construction and by means 
of which the work may be rapidly carried on. 
While one set of digging devices is moved 
downward through the ground an other set is 
moved upward free from the ground, so that a 
large ground-surface may be operated with 
comparatively little expenditure of power. 


REVERSIBLE FRICTION DRIVE-GEAR.— 
A. MacGrecor, Elizabeth, and J. V. B. Kenny, 
Bayonne, N. J. The object in this case is to 
provide a construction of gear which is dura- 
ble and efficient in service by the omission of 
weak parts that are liable to soon wear out 
by frequent adjustment of the parts required 
to reverse the driven shaft. In construction 
the several members are so combined and or- 
ganized that very slight movement of pulleys 
relative to one another is all that is required 
to start, stop, or reverse the shaft, and the 
operation can be effected without jar or shock 
on the working parts. 


TRITURATOR.—I. Sr. C. Gornpsrax, Los 
Angeles, Cal. The triturator is arranged to 
insure proper reduction of substance to be 
treated by causing the pestle to be moved 
across the bottom of the mortar very rapidly 
on giving the pestle a pounding motion or al- 
lowing the pestle to work on the sides of mor- 
tar or to pass slowly across the entire bottom 
or up the sides of the mortar. according to 
nature of substance treated. to insure perfect 
grinding without danger of clogging, cramping, 
or fouling the machine, espeCially when treat- 
ing gummy substances. 

MULTIPILN RECEPTACLE FOR LIQUIDS. 
—A. L. Pepin, Norfolk, N. Y. Mr. Pepin’s in- 
vention relates to a multiple receptacle for 
liquids, and more particularly to an apparatus 
in which divers liquids, such as beverages of 
different kinds, may be stored separately and 


| mechanism cannot be removed from the arm 

for purposes of inspection unless the person 

is fully acquainted with the setting of the 
combination. 

Nerr.—Copies of any of these patents will 

be furnished by Munn & Co. for ten cents each. 

| Please state the name of the patentee, title of 


| the Invention, and date of this paper. 


|Business and 


Personal Wants. 


| READ THIS COLUMN CAREFULLY.—You 
| will find inquiries for certain classes of articles 
j numbered in consecutive order. If you manu- 
i facture these goods write us at once and we will 
| send you the name and address of the party desir- 
ingtheinformation. lu every case it is neces= 
| sary to give the number of the inquiry. 


MUNN & CO. 


Marie IronWorks. Chicago. Catalogue free. 

Inquiry No. 6223.—For manufacturers of cast- 
ings tor gas engine cylinders. 

AUTOS.—Duryea Power Co., Reading, Pa. 

Inquiry No. 6224.—For makers of rice-milling 
machinery. 


Formining engines. J.S. Mundy, Newark, N. J. 


Inquiry No. 6225.—For makers of bottles for soda 
water, onihe same style as the English-made ‘‘ Codd’s 
| ball-stoppered bottles.” 


“U.S. Metal Polish. Indianapoiis. 


Inquiry No. 62:26.—For Foster's gluten tester. and 
for a tintometer to be used in testing wheat and flour. 


Perforated Metals. Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6227.—Kor manufacturers of razor 
handles, also tor dealers in English steel. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.. 
(Chagrin Falls, O. 

Inquiry No. 6228.—For manufacturers of decora- 
tive glass spangles. 

If it isa paper tube we can supply it. 
Company, FallRiver, Mass. 


Inquiry No. 62:29.—For manufacturers of or deal- 
ers im voting machines similar to those used in New 
York State. 

Adding, multiplying and dividing machine, allin one. 
Felt & Tarrant Mfg. Co., Chicago. 

Inquiry No. 6230.—For machines for making gas 
from gasoline. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6231.—For a mill for powdering 
licorice root or any similar hard root. 

Leyden Chemical Works. Sole manufacturers of all 
luminous preparations. 666 East 182d Street, New York. 

Inquiry No. 6232.—For toy steam engines and 
steam locomotives for experimental purposes, not to be 
over 36h. p. 

For sale patent No. 769,007. Window controller and 
lock. Inquire Henry Wohltman, 334 W. 12th St., N. Y. C- 

Inquiry No. 6233.—For makers of twisted metal 
concrete and expanded metal for fireproofing and con- 
crete construction. 

Dry BATTERIES.—How to make and use them. Prac- 
tical, with originaldrawings. Mailed for 25cents. Spon 
& Cbamberlain, 123 S Liberty Street. New York. 

Inquiry No, 6234.—For a metal out of which to 
make a pump for pumping a weak solution of chl.rine 
in Water, without injuring the pump. 

Patented inventions of brass, bronze, composition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Elyde Park, Mass. 

Inquiry No. 6235.—For makers of rug machinery 
for manufacturing old carpets into rugs; also for 
proom-making machinery. 

The celebrated ‘‘ Hornsby-Akroyd” Patent Safety @il 
Engine is built by the De La Vergne Machine Company, 

Foot of East 138th Street, New York. 

Inquiry No. 6236.—For a glass disk 10 or 12 inches 
in diameter from which to grind a mirror for a reflect- 
ing telescope. 

A. Bensinger Co., 245 Broadway, New York, manufac- 
ture the ‘* Rapid Duplicator” for making many copies 
of writings, that is marvelous as a money-labor saver. 

Inquiry No. 6237.—For the address of the manu- 
facturers of the * Eclipse’? smoothing iron. 

Any metal, sheet, band, rod, bar, wire; cut, bent, 
crimped punched, stamped, shaped, embossed, letter- 
ed. Dies made. Metal Stamping Co., Niagara Falls, N.Y 

Tnquiry No. 6238.—For parties engaged in mining 
and crushing. Dbosphate rock, to be delivered in car 
lows, treated with acid, or simply crushed. 

We manufacture gasoline motor and high-grade ma- 
cbinery, castings best duality gray iron. Select pat- 


Samples free. 


Textile Tube 


' terns, and Jet us quote prices. Frontier Iron Works, 
: Buffalo, N. Y. 


Inquiry No. 6239.—For machinery for making 
paper pags from flat sbeets, and capable of sufficient 
variatien in size to accommodate 44 and one pound. 


Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 


South Canal Street. Chicago. 

iry N .—-For acompe 
ent ticnconstant pressure a 
pounds to square inch, 

Beginning with December %, the SCIENTIFIC AMER- 
JCAN SUPPLEMENT Will publish a practical series of 
illustrated articles on experimental electro-chemistry 
by N. Monroe Hopkins. sae aaten 

inv <244.— nanufacturers 0. Tu- 
Pd tae ea ened saad for corrugating Wrapping 
paper boards. 

WANTED.—Pattern end model makers by a western 
{manufacturer of hardware specialties. Must be first- 
‘class workmen. Young men ambitious to excel Ppre- 
| ferred. Mode) Maker. Box 773, New York. 

W ANTED.—An expert electrician. Wages $70, to begin. 
State full particulars. See ** Herald ” Nov. 20th. for full 
particulars. ‘ Downing,” Box446, N. Y. City. 
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HINTS TO CORRESPONDENTS. 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
Seme answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to May be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 


(9482) E. C. I. asks: A man recently 


made the statement that dew “falls” as rain 
does. 
investigations have shown that the old theory 
that dew is deposited or precipitated on ob- 
jects colder than the surrounding air, is 
wrong. He will accept only the statement of 
the ScIENTIFIC AMERICAN. Will you be good 
enough to state briefly the latest theory (ac- 
cepted) of the formation of dew? A. The 
condensation of water vapor in the air into 
water takes place upon chilling the air. This 
is seen as the earth cools toward night. The 
chilling takes place most rapidly near 


rapidly than the air above it. Tae air in con- 
tact with plants is thus cooled, and deposits 
its moisture upon the leaves of the plants. 
This is dew. The same thing takes place also 
upon ‘rocks at times and upon fences. Bew 
is thus deposited from the air upon surfaces 
with which the air is in contact, and it is 
formed right where it appears. It cannot be 
said to fall, in any exact use of term, nor have 
there been any new facts or theories on this 
subject in recent years. When the chilling of 
the air proceeds further, the moisture may be 
precipitated to a considerable height above the 
earth’s surface, and it is then called ‘‘fog.” 


(9483) W. P. Y¥. asks: Will you 
please answer the following questions con- 
cerning storage batteries described in SuPPLE- 
MENT No. 845? 1. There are sixteen plates 
1-16 inch thick, separated %& inch 2% 
inches, plus the outside wood strip 4% inch = 
33g inches. Why does the jar need to be 7 
inches wide? A. The glass jars for the storage 
cells in SUPPLEMENT No. 845 are stated to he 
6 x 9 and 71% deep. Just why Mr. Hopkins 
selected that size we do not know. It is a 
size usually kept in stock. It will contain a 
good quantity of the electrolyte in addition to 
the bunch of plates, and seems to be a good 
size for that number and size of plates. If a 
size not far different from this is more avail- 
able for you, there is no reason why you may 
not take it. You cannot probably make the 
bundle of plates as small as you calculate it 
to be. They will not fit with mathematical 
exactness. Far from it; they must not touch 
each other. 2. Description says when form- 
ing batteries discharge through a resistance 
of 20 or 30 ohms. Can I use incandescent 
lamps for this, and how many wil! I require to 
use? A. You can use lamps for a resistance 
in discharging the cells. To obtain 2@ ohms, 
if you have cells enough to light the lamps, 
you will require about ten lamps in multiple. 
A 16-candle-power 110-volt lamp, hot, has 
about 220 ohms resistance, and ten such lamps 
will have about 20 ohms resistance. 3. I have 
built a dynamo as described in SuPPLEMENT 
No. 600. It works all right except the com- 
mutator. The bronze wears down faster than 
the mica, making it spark. I have thought of 
making another, and using oiled paper in- 
stead of mica. What would you advise? A. 
The most efficient remedy for the rapid wear 
of the commutator bars is to use harder ma- 
terial, brass or copper, for the bars. The 
brushes will wear less if made of carbon than 
if made of copper. 


(9484) J. B. G. asks: Kindly inform 
me of some rule for calculating the relation 
between spark length and distance required in 
wireless telegraphy. I mean by this the dis- 
tance between stations and the length of maxi- 
mum spark which the coil can produce. In 
case there is no such law, could you give us 
approximately the spark length required to 
operate over three miles? Also, please state 
what coherer is best adapted to amateurs’ use, 
and how much additional spark is necessary, 
as I suppose it would not be as sensitive as 
those used to obtain data on the subject. We 
intend making as much of the apparatus as 
possible, and would appreciate any informa- 
tion or references you could give us on the 
subject. A. We have published in our Sup- 
PLEMENT, No. 18638, price 10 cents, a full de- 
scription of a wireless telegraph apparatus 
intended for amateurs’ use. If you-get this, 
you will find the details you ask. The con- 
struction of a coil is described in Norrie’s “In- 
duction Coils,’ which we send for $1. So far 
as we know, the relation between spark length 
and distance is not a matter of calculation, 


but of experience. 
spark of one inch will be detected at a dis- 
itance of about a mile. If you wish to send 
‘three miles you should have a spark of three 
inches, although a somewhat shorter spark | 
would transmit to that distance over water! 
in favorable conditions. 


(9485) L. EB. B.. asks: 1.Can you 
recommend to me any books which would be 
of service to one taking up a course of in-' 
struction in physics? I should like to find 
something in the nature of a graded course, 
starting with the simplest lessons. A. A good 
book for beginning the study of physics is 
Carhart and Chute’s “High Schoo! Physics,” 
which we can send for $1.40 mailed. Fol- 
lowing this, you can take up the study of any 


‘prehensive view of the whole field. 


When challenged, he said that recent: 


j night. 
the - 
ground. Grass and other vegetation cools more: 


special part of physics, such as electricity, 
for which we can furnish you any books you 
may require. A most excellent general work 
is “Experimental Science,’ a book which cov- 
ers in a most excellent way the several por-. 
tions of physics, with practical work, which‘ 
must give one who follows it out a very com-, 
This we 
can send you for $5 mailed. We call your at- 
tention to the inclosed circular of this book. 
2. Will you please tell me whether it is true. 
that the moon’s rays, shining upon the face 
of a sleeping person, have any detrimental! ef- 
fect upon him mentally or physically, such as 
causing partial blindness, double vision, etc.? | 
A. We have not the slightest belief that the 
light of the moon can do any of the things 
which you mention and which ‘old wives’ 
fables” have charged it with doing. The word 
“Junatic’ means one affected by the moon. 
But there is no scientific proof that anyone was 
ever made crazy by the rays of the queen of 
The ligat of the moon is simply sun- 
light reflected and softened by reflection from 
the cold polished surface of the moon. ITlow 
can any occult effect be produced in such a 
way? The imagination must vividly affect one 
to produce such results from such means. 


NEW BOOKS, ETC. 


Liorp’s REGISTER OF AMERICAN YACHTS. 
Published by Lloyd’s Register of 
Shipping, 15 Whitehall Street, New 
York. 12mo.; pp. 500. Price, $7.50. 

The second volume of the American Yacht 
Register, published by Lioyd’s Register of Ship-1 
ping, fully justifies the promise of the first 
volume, issued last year, and gives to yachts- 
men what has long been needed, a thoroughly 
comprehensive directory of yachting. Much 
has been done during the year to correct and 
amplify the original information, and in par- 
ticular to keep pace with the great change 
which is now taking place in the sailing fleet 
through the installation of gasoline engines. 
The list of power yachts, which includes 1,019 
vessels, shows a very large number of old 
sailing yachts, once well known as cruisers 
or racers, which are now auxiliaries. Very 
full details of the engines of these and of 
other types of gasoline vessels are given. The 
list of sailing yachts includes 2,099 vessels, 
making a total of 3,118 yachts of over 25 feet 
over-all length in use in the United States and 
Canada. In this list every section of the two 
countries is represented, from British Colum- 
bia to Nova Scotia, and from Southern Califor- 
nia to Maine and Florida. The list of clubs; 
includes 159, and the list of yacht owners in-' 
cludes nearly 3,00@ names. A list is given 
of the yacht designers and builders of the | 

United States, with the various yachts de-, 

signed or built by them. The official signal! 

letters of all yachts are given in a separate; 
list, and also a list of former names of yachts. 

The letterpress and the illustrations are of a 

very high order, and the colored plates of flags, , 

of which there are no less than fifty-seven, are - 

among the most complete that have come to 
our notice. They include the national flag, the 
international code of signaling, the United 

States Weather Bureau signals, the American 

and Canadian yacht club flags, of which there 

are nineteen colored plates and thirty-three | 
plates of private signals of yacht owners, with, 
forty flags to the page. 


FIRESIDE ASTRONOMY. By D. W. Horner, 
F.R. Met. Soc., M.B.A.A. London: 
Witherby & Co., 1904. 382mo.;_ pp. 
105. Price, 60 cents. 


This pamphlet forms a simply-worded treat- 
ise on some of the little-known and often mis- 
understood facts in the science of astronomy. ! 
It was written for “the man in the street,” 
who simply wishes to learn the reason of cer-! 
tain things that happen in the heavens, but 
who has not the time or means to investigate 
such matters for himself. The book is very 
simple in character and Janguage, and should 
give the tyro a fair knowledge of the main 
principles of astronomy. It is illustrated with 
a number of sketches and diagrams. 


THE VERMILION IRON-BEARING DISTRICT OF 
MINNESOTA. With an Atlas. By J. 
Morgan Clements. Charles Richard 
Van Hise, Geologist in Charge. Wash- 
ington: Government Printing Office, 
1908. Pp. 462. | 

This is*Volume XLV. of the Monographs of 
the United States Geological Survey. It Is’ 
large, well printed upon fine paper, and illus- 


trated by maps, plates, and panoramic views 
of ore basins and mines. The various forma- 
tions are separately dealt with, and there are 
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" Sena for Catalogue B. 


} SENECA FALLS MFG. CO, 
695 Water Street, 
Seneca Falls, N.Y.,U.S.Ae 


MACHINE SHOP OUTFITS. 


Laine! QOLS»” SUPPLIES 


BASTIAN LATHE C9. 


Veeder 
Counters 


to register reciprocating 
movements or revolu- 
tions. Cut full size. 


Booklet Free 
VEEDER MFG. CO. 
Hartford, Conn. 


Cyclometers, Odometers, 
Tachometers, Counters 
ana Kine Castings. 


TAKE THE NICKEL PLATE ROAD EO 
THE ST. LOUIS FAIR. s 
Lowest Rates and many unusual privilrsvs. Special 
{ Full infornmt'on on appli- 
caties to local Agents, or R. H. Payne, General Agent, 
291 Main St., Butfale, N. Y, or A. W. Beclest one, D.P.A, 
385 Broadway, New York. 


Every Hairbreadth of Surface Polished Perfectly b 
this Polishing Lathe. Ps 


GOODELL-PRATT COFPIPANY, Greenfield, Mass. 
Complete Ve . Polishing, 

with Sis > Se J Grinding, 
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Gd ? trom coil into shapes similar 
C2 Send for Catalogue. 


AKE & JOHNSON, 
WATERBURY, CONN. 


| MAKE YOUR OWN GAS ENGINE 


The Frankiin Gas Engine is sn ideal motor fer 
one-half herse power. Cemplet: set et castings 
chine and put tegether, all necessary materials, detail blue prints, etc., 
$16.50, either horizental er vertical type. Send for illustrated beeklet No.9 


PARSELL & WEED, 129-181 W. Sist St., New York 


FRICTION DISK DRILL 


FOR LIGHT WORK. 

Has These Great Advantages: 
The speed can be instantly changed from 0 to 1600 without 
stopping or shifting belts. Pewer apphed can be graduated 
te drive, with equal safety, the smallest or largest drills 
within its range—a wendertul ecene:ny in time amd great 
saving in drill breakage. (Cg Send tor Drill Catalegue. 

W. F. & JNO. BARNES CO., 

Established 1872. 

1999 Ruby Street, 


ractical use, having 
‘or amateurs to ma- 


Rockford, Il. 
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only 


Automatic 
Hand Winder 


: ever produced. Winds 
tbefinest wire. Perfect adaptability for hand or power 
ork with mandrel in, vise Or lathe. Made in two sizes: 
0. capacity to 3-32, 3 No. 2, capacity to 3- 
$1.5, By wil, postpaid. * a v 16, 


THE BEST TOOL CO., 75 Sherman St., Boston, Mass. 


Patent 
Applied fer 


Complete Electric Lighting Plant, 


Price, 334.00 
Dynamoenly, for eight 16-c.p, 
lamps, $26.00; lamps, wire, 
fixtures, etc., $8.00; just suite 
able for residences, small fac- 
teries, yachts, ete. A strictly 
first-class guaranteed outfit, We 
wind fer any special purpese 
to erder, usually witheut extra 
cost. Send fer Bulletm No.3. 
The Elbridge Electrical 

Mfg. Co., Water Street, 
Elbridge, N. ¥., U.S. A. 


THE MIETZ & WEISS 


Sizes from 
1to 60H. P. 


and GAS ENGINE 
burns KEROSENE cheaper and 
Safer than gasoline. Autematic, 
simple: reliable. No electric bat- 
tery or flame used. Perfect regula- 
tion. Belted er idirectty coupled to 
dynamo for electric lighting, charge 
ing sterage batteries, pumping am 
all power Dur poses. 
A. MIETZ, 
198-138 Morr St., New Yor. 
ADOPTED BY 
U. 8S. GOVERNMENT, 
VWlighest Award, direct coupled 
Generator Set, Paris Expositien, 1900. 
Gold Medal, Pan-American Ex- 


Gold Medal, Charleston, S. C., Exposition, 1902. 


position, 1901. 


PALMER 


MARINE and STATIONARY 


MOTORS 


Zand 4 CYCLE 
are no experiment, as they 
arein successtul operation 
in all parts of the world. 
Launches in stock. 
Send for Catalogue. 
PALMER BROs., 
Cos Cob. Conn. 
New York Office, 34 W. 26th St. 


A GOOD INVESTMENT 
For $1.95 We will send by express (not prepaid), 
comPleteN. D. @utfit with ful! instruc- 
» tions for learning 

TELEGRAP 
OPERATING. 
A fascinating study 
that will enable you 
to earn £00@ wages. 
Send forourcatalog. 

Established 1879, 
Place New York 


J. il, BUNNELL & Co., Inc, 4% Park 


—— 


$7 350. | 


KEROSENE, 


photomicrographs of granules and their de- 
tails. 


FREE-HAND LETTERING. Being a Treatise 
on Plain Lettering from the Practical 
Standpoint for Use in Engineering 
Schools and Colleges. By Victor T. 
Wilson, M.E. New York: John Wiley 
& Sons, 1908. S8vo.; pp. 105; 18 full- 
page plates. Price, $1. 

To begin with, great stress is laid upon the 
fact that good lettering is good design, and is 
an art not to be acquired by the assimilation 
of a few simple mechanical principles. The 
proper proportions of the various styles of 
lettering, of large to small letters, and of let- 
ters to spaces, are discussed from the artistic 
point of view. Many helpful examples are 
given of lettering suited to different purposes. 
_The chapter on “The Use of the Pen” contains 
much common sense advice; its analysis of 
stroking gives the student a grounding in first 
principles that should serve him in good stead. 


INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


November 15, 1904 


AND BEACH BEARING THAT DATE 


[See note at end of list about copies of these patents.] 


Advertising blotter, N. L. Bassett......... 774,999 
Air brake, J. C Clyde................ « 775,@62 
Air brake, cempressed, G. E. Heuplain.... 775,141 
‘Air brake ceupling, autematic, H. O. Beale 775,286 
‘ Alcohol and aldehyde, making, H. S. Black- 

MONE} 24 Sub ba oe Sas Sih Bete wets ae oes 174,824 
i Alternater safety ceupling device, Baker & 

COtE on Seca ai diatariatvereo eraed die rehate dreaes win -dke centers 774,074 
Aluminium, etc., reducing, H. S. Black- 

TOTO fo ihe Le Re ee RY Se INS See 775,060 
Ammunitien jacket, J. W. Rigbton.... « 775,149 
Amusement apparatus, J. H. Maguire.. « T74,917 
Animal trap, J. W. Cellins......... « 775,264 
Aseptic cartridge, etc, W. E. Ranz........ 714,779 
! Auger or drill for boring rock, ete, E. 
| Cachelin ...... Wirduah tide ne ag es conten 774,938 
Automatic brake, M. A. Fillmore 774,913 
Autemobile, S. C. Reckman...... « 775,150 
i Automobile attachment, J. B. Mott.. 775,224 
Automebile driving gear, G. C. Cannon. 775,233 
Awing reller chain box, S « 774,841 
. Backing sheet er filing 

Ligh “so asccnees ee ed bastien’s + T74,762 
Baby jumper, R. Gaines.. 775,133 
Bag, W. P. Flowers..........- 775,268 
Band machine head, C. A. Cline........... 775,125 
Bank and cleck, cembined savings, R. P. 

WESSELS Sci cinre.Sinlenerscs: cotcavewudue 8 elves ote 775,058 
Basin receiving bead, catch, A. W. Kurz.. 774,846 
‘ Bearing, ball, A. Riebe.......... cc cece eeee 774,893 
‘Bed, cenvertible, M. L. Evans....... oe 775,181 
: Bedclething supperter, J. P. Buckley. a. 175,263 
Bedstead, felding, A. Allendy........ «. 775,121 
_ Belt dressing, G. Schlebie.. » T75,119 
: Bending die, J. H. Barr.... 774,818 
‘Bending machine, J. Arber. 775,203 
Beverage, E. M. Reberts........ 775,249 
Bicycle belder er suppert, J. Speir 7749995 
Billiard cue rest, E. Blackburn... 774, 862 
- Binder, H. P. Jenes........... 775,220 
Binder, leese leaf, G. F. Watt....... 775,057 
Binder, temporary, H. DE. Wendland 775,099 
Binder, transfer, T. R. Eddy.............. 775,104 
Binding or trussing mechanism, sheaf, Rob- 

= erts & Lewson .....s ec eee eee eeaee 774,894 
‘Bisulfite liquer, apparatus for preparing, 

Brewsen & Parent ....... Wisnalacasshaitare Bree 174,869 
Bleck. See Building block 
Block, T. R. Ferrall..... 774,870 
Bluing device, A. Acheso 774,902 
Beiler, E. T. Copeland........... 774,832 
Beiler furnace, steam, A. Q Nash... 775,116 
Beek finishing machine, Steel & Kalaba.. 715,257 
Book, pesting preef and balance, Moeser 

ROOt worse cece ccc ccc secsceseees « 775,044 
Book suppert, B. R. Green 774,984 
Bering bar teol, adjustable, J. Jobnson.... 774,756 
Bettle, C. King. .....ccee eee cece eee . 775,040 
Bettle filling machine, 775,059 
Bottle ferming implement, Coale & Greens- 

PElMOr ie nwa eds esa wsews os eg Wieseterdis Grae 775,206 
Bottle, nen-refillable, C. Coleman ..... «- 774,830 
Bettle, nen-refillable, B. T. BDelafield..... 774,834 
Bottle, non-refillable, J. S. Miller...... -- 174,989 
Bottle, nen-refillable, L. Lecempte... «. 775,111 
Bettle, nen-refillable, C. H. Conlen. « 775,166 
? Bottle, nen-refillable, P. Schmelck......... 775,195 
Bottle or pad, flexible water, W. A. Gallo- 

WAY? iciive Sod vasa seas OA aes ise hes 775,214 
Bowling alley, parler, R. EB. Philipp........ 775,246 
Bowling alley scere sheet, G. Ben- 

THEE UTIs 23 cred odie arson 8S Sen he a Shale doe Ble were 774,906 
Box and wallet, combined, E. McBenald.... 775,285 
Bexes frem paper and fer filling same with 
i cigarettes, etc, machine fer making, _ 

BE. T. Pollard..... cc cece cece e cece eens 775, 148 
Brake mechanism, C. K. Pickles............ 774,950 
Brake shee, roller bearing, J. N. McNeace.. 775,280 
Brick kiln, Senka & Metzner.........- wee. 175,047 
Brick er stene, making artificial, L. 

Kwiatkewski ............eeeeeeee 775,222 
Buckle, Jebnsen & Pearso 775,176 
Building bleck, P. Bierlamm............... 774, 835 
Burglar alarm system, electric, C. Coleman 774,831 
Burner bowl and valve, A. B. Hemingway 774,842 
Button, cellar, E. J. Baril...............5. 775,024 
Camera, J. Goddard........ a. 175,136 
Camera brace, J. Geddard.. « 774,940 
Camera, phetefzraphic, C Bernmann........ 775,261 
Cameras, magazine plate changing apparatus 

fer phetegraphic, A. A. Brooks........ 174,977 
Can top, C. C. Woods................ «+ 175,202 
Cane or corn cutter, J. B. Gaussiran. «. 775,168 
Car construction, G. I. King....... « 774,967 
Car constructien, J. H. Graham.. 775,217 
Car curtain, C. K. Pickles.............. .. 774,949 
Car curtain attachment, railway, C. K. 

Pickles: cides Heats ira w ce Od ate ea ae btiees WES 174,952 
Car curtain rod, C. K. Pickles.............. 774,951 
Car draft appliance, railway, W. H. Miner 775,278 
Car draft rigging spring mechanism, J. H. 

Graham .......... see. a(aaiote ere ais eseee 175,216 
Car fender, C. Geehring . 2. 174,988 
Car fender, P. Best........ a. 175,287 
Car, mine, F. C. Hockensmith. . 175,007 
Car seat, S. M. Curwen............. 2. 14,939 
Car underframe, W. P. Bettendorf. . TTA,975 
Car wheel lubricating device, mine, 

Maxwell. iccc esac ced cena sae bees oe 975,114 
Cars or trains, electric 

W. P. Robertsen 174,896 
Carbureter, J. C. Thempson. 974,798 
Carpet clamp, L. Grape......-- 175,034 
Carrier, See Sile carrier. 

Cartridge cleaning apparatus, P. Butler.... 774,826 
Cartridge shell priming machine, P. Butler 774,827 
Cash register, W. H. Muazzy...... 775,087, 775,088 
Cash register, W. F. St. Clair...........- 775,198 
Castings, ete. repairing, J. H. Gravell.... 775,170 
‘Cattle guard, J. FL & F. H. Woodin....... 775,231 
Cement, making white, TH. Gogler..... 774,840 
Cement posts, making, L. H. Stoner « 775,095 
Cement work tool, O. M. Jumper..... eeeee 775,110 
Centrifugal machine, J. J. Berrigan....ssen ¢74,881 
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Keystone Fire Extinguisher 


Does the Work of 50 Pails 


Examined and approved under the 
standard of the National Board of Fire 
Underwriters. Helps secure lowest 
insurance rates. Superior to water 
pails, powders or grenades, because it 
guenches all fires (including oil or 
varnish) anywhere. At your dealer’s, 
or of us direct. Send for free 
booklet. Liberal proposition to agents 


JAMES BOYD & BROTHER 
8 North Fourth Street Philadelphia 
Mfrs. of | Fire Protection Equipment 


LIQUID PISTOL 


Will stop the most vicious dog 
or man) without permanent. in~ 
jury. Perfectly safe te carry witheut 
danger ef leakage. Fires and recharges by 
pulling the trigrer. Leads frem any liquid. No cartridges 
required. @ver 1@ shets in owe leading. All dealers, er by 
mail, 5Uc. Rubber-cevered helster 5c, extra. 


PARKER, STEARNS & SUTTON, 226 South St., 


Moving Picture Machines, Films 


STEREOPTICONS, VIEWS. 


If you contemplate go- 
ing into the public en- 
tertainment business, 
write for catalogue No. 
9, which gives detailed 
information and prices 
of Moving Picture Ma- 
chines,Films, Stereopti- 
consand Views. We offer 
depen@able apparatus 
and views only no sec- 
ond-hane goods for sale. 
Responsible parties 
using our machines can 
rent moving picture 
films for ohe night or one week. 
KLEINE OPTIGOAL CO. 
52 State Street, - + + Ohiecago, Lh 
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Munn & Co. receive free notice in the 
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“Economy in the Boiler Room ” 


isa free booklet which shows how hundreds of dollars 
Inay besaved in the fuel pile each year. Itspeaksof 


The Dean Boiler Tube Cleaner, 
the only Wevice which will remove al] the scale from 
your boiler tubes. 
WM. B. 
319 Washington Street, 


PIERCE Co. 


Buffalo, N. Y. 


Y TOOL 
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gins. Sent by mail for 25c. 
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105 Fulton St., New York City. 
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WILLIAMS BROS., Ithaca, N.Y. 


B. F. BARNES—— 
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Theresult of the qneries of 
three generations of readers 
and correspondents is crystal- 
lized in this bee, which has 
been in ceurse ef preparation 
for months. [t is indispensa- 
ble to every family and busi- 
nessman. It deals with mat~- 
ters et interest to everybedy. 
‘Ihe beok centains 50.000 facts, 
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anything of the kind which 
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“Scientific American Refer- 
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after Ranging the known 
wants ef theusands. Jt has 
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tisticians. Information has 
been érawn from over one ton 
ot Government reports alone. 
It is a book of everyday reier- 
ence—more useful than an en. 
cyclovedia, because you will 
find what youwant inan in- 
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the SCLENTIFIC AMERICAN to Present to the purchasers 
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Chain, C. A. Mann........ 
Circle cemb, J. Rebertsha 


Circuit changing apparatus, 


774,768 


Cleaning implement, J. Dettmar 775,077 
Cleck, intermittent alarm, A. M. Lane.... 775,010 
Cled crusher and cultivater, J. W. Jenes.. 775,039 


Clethes line sheave, C. S. Rellst: 
Clever buncher, E. E. Culp 
Clutch, autematic, Dexter & Weed. 


Ceherer, W. W. Massie............seeeeees 775, 113 
Ceke even discharging implement, A. J. 

DOSS fi. We ee ROSS PS OE 775,266 
Ceke even discharging machine, H. King.. 775,182 
Ceke oven discharging machine, A. J. Bess 775,211 
Ceke puller, Jenes & King T7577, 775,178 
Ceke-puller, J. E. Jenes. 775,179, 775,180 
Ceke puller, H. King.................... 775,183 
Ceke puller, F. C. Semes.................- TT5,197 
Ceke puller, H. King ...... 775,221, 775,275 
Ceke puller, mechanical, F. C. Semes...... 775,196 


Cencrete cisterns er tanks, apparatus fer 
making, J. “Weanths. 30205. cckc ce ces cece 775,290 
.. 775,277 
+» 775,093 
- 774,943 
«. 174,731 
- 775,238 
774,863 
mantetone 774,904 
- 775,279 


Cenfectienery machine, W. L. Ruhe. 
Centreller, R. P. Jacksoi........... 
Cenveyer, pertable, J. Ainswerth. 
Coeler, W. S. Celwell........ 
Corn husking machine, 
Corn sheller, A. Anderse 
Cotten cleaning apparatus, 


Cotten chepper, B. A. Henley.............. 774,941 
Ceupling, H. Gallagher .... «+ T7T5,167 
Coupling link, J. Telms, Jr 775,038 
Ceverings, blecks, and slabs, manufacture 
ef Den-cenducting, H. C. Mitchell....774,946, 
774,947 
Crusher. See Cled crusher. 
Cue tip helder, J. G. Meyer............... 774,945 
Cultivator, Bailer & Ashe................. TTA,817 
Cultivater, cetten attachment, G. Willis... 774,809 
Curtain attachment, C. G. Hensley . + 774,942 
Curtain pin, R. M. Seward............ - 774,993 
Curtain red, W. S. Adams... «+» 774,962 
Cuspider, Rieker { Meere. «+ 774,953 
Cycle, feot, H. Glade..............ceeeeee 775,032 
BDampening machine, shirt, A. M. ae J. E. 
SEI@UR CCAM, | coe hagreienyee «.aicie 7s) 5 /aeieie eetelan abe oe < 774,875 
Deaf, signal for the, A. Ekberg. . 775,079 


Bental dam clamp, J. W. Ivery 
Bental teoth pin peinting teel, L. H. C. de 


775,083 


Merne LOH ls: icici 3 Sic Bie ove See ere Is oe 774,838 
Dentists’ instrument helder, W. G. Hull- 
horst . 774,879 
Beveleping device, dry plate, W. Bu oc +» 775,001 
Dispensing apparatus, E. E. Murphy, 
774,888, 774,889 
Display stand, M. W. Reeves............ 775,191 
Boer hanger, F. W. Miller ............. 775,223 


Boer er windew guard, cell, Gesner & Leete 
Brain venting system, heuse, M. J. Garvin. 
Drawing and measuring device, angle, E. C. 

Trisler 
Bredging means, 


TI4,874 
774,914 


774,858 
775,255 


N. H. & R. H. F. Sewall 


Brier, J. E. Turney............... 774,859, 774,860 
Brill tube, W. A. Van Brunt. 774,799 
Bumping apparatus, R. H. Stevens. «. 775,153 
Duplicating apparatus, stencil, A. B. -- 775,078 
Bust pan, J. W. Snedeker................ 774,994 
Educatienal er scientific device, R. W. Will- 

ISOM 5 a eyehatanate tae caduagerd stabi oS cisieta S gage wperacenany 774,998 
Egg beater, W. J. Budley... «+ 775,102 
Electric furnace, R. Raddatz.. «- 775,282 
Electric light, pertable, BE. R. Gill........ 774,749 
Electric meter contreller, H. L. Van Valken- 

WUE oitevs eae evs ei aise eke Pepin he apices ob 774,800 
Electric spark gap, T. B. Kinraide........ 774,758 
Hlectric switch, I. G. Waterman, 

775,016, 775,052, 775,053, 775,055 
775,284 


Electric testing clip, H. FWrankel...........- 
Electric time switch, H. K. Gardner. -- 775,005 


Electrical distributien system, P. M. 

COU) Reeacspicgs Sens tee aera ade) dtey's svalesese See Stare 774,764 
Electrical impulses, apparatus for receiving, 

SW = REO fee ys eee aoa hac gene ere roee 774,922 
Electrical impulses, selecting, D. W. Trey 775,050 
Electrically treating materials, W. S. Frank- 

Was 5 ce: eens cya, 5 jalete: ape gays IN opacele ever ele oe 775,031 
Filectrode, self-centained hand, ws. 1B. Kin- 

MTOM ES 525.5 cs aye este Sale oie S erdiclere Sere srasevs weet 774,760 
Electremagnet, W. Meyer..............00. 775,145 
Electreplating iselated designs en vitreous 

surfaces, L. Blewer.... Ei «. 774,976 
Blevater: J. Us (Carr vac sig asides ee hina sas 775,234 
Elevater step, autematic, f. W. Hackmann 774,751 
| Engine centrelling and geverning gear, pres- 

Bure, We CROW. cse hi o.kereseaats Sas ete. Sees 775,240 
Engine cylinder ceeling system, internal 

cembustien, C. W. Hart............... 774,752 
Engine safety attachment, hoisting, F. W. 

SYM esas ayaa ah) o 2cce  lareus eponaite, aye seiaye oregotel drops 774,767 
Engraving machine, autematic, M. Barr.. 718-073 
Excavating machine, R. C. Canfield........ 774,908 
Explesien meter, I. Henried-Schweizer. 775,120 
Explesive engine, J. S. Lesch......... 775,243 
Eyeglass nese guard, J. E. Limeburner. 775,085 
Feed water heater, DB. A. Otis........... 774,992 
Feed water heater, B. J. White....... « 774,997 
Feeder, autematic beiler, Davis & Ault.... 774,833 
Fibers, appiratus fer retting vegetable, B. 

- BSUMMEES teases ss. 774,856 
File, bill, J. P. Wemble... «+ 775,159 
Finger ring, M. L. Rebbins . 774,781 
Fire escape, J. A. Watt... ~ 775,157 
Mire escape, J. WVenigi.. 0c ce scan ccecees 775,158 
Fishing reel, A. F. & W. Meisselbach, an 

VOEISSUE: (ie. c3o sarees seas eels seen 12,283 
Fleat, electrical + 

Waterman A . 775,056 
Fleer jack, C. M. Millican... « 775,146 
Fleering clamp, E. F. Resier nile ra"egdiota . 775,092 
Fleur dressing machine, W. B. Gray...... TTB A171 
Flewers en graves alive, device fer keep- 

ing; Te Mater. s:s220 sod dees woes oe se sla 774,988 
Flue expander, J. A. Player.. « 775,245 
Flushing tank, H. J. Luff........ . 774,766 
Folding seat, pertable, R. Fuchs . 174,873 
Form, garment, G. Weant........ . 775,260 
Fruit bex, C. W. Stevensen . . 775,048 
Fruit gatherer, F. H. Berden 774,737 
Fruit gatherer, J. R. Reid 775,248 
Fruit grader, T. Strain.... 775,015 
Fruit picker, H. J. Sharp.......... « 774,793 
Fuel, artificial, G. K. Hellister, Jr......... 775,241 
Furnaces. See Beiler furnace. 

Furnace charging apparatus, blast, K. 

S@NMEIMEr: 3. cpa seed- a seeje = shs.achePiyaraie's ee cise, = 774,788 
Gauges, electric indicating mechanism for 

pressure, J. P. Andersen.............. 774,815 
Game, card, J. H. Whitelaw......... - -775,072 


Garbage bex er receptacle, H. Breyer 775,061 


Garbage, etc., and remeving the eil, etc., 
therefrem, ceoking, C. S. Wheelwright 
774,805, 774,807 


Garbage er effal and remeving the eil er 
grease therefrem, apparatus fer ceeki 
Cc. S&S Wheelwright 


774,804 


Garbage er effal and remeving the eil 
therefrem, apparatus fer ceeking, C. 8S. 
"WHEE UW Lega | ooo, i ncepeesctes ane:ae lessen oe aunt ereveoe 774,806 


Garbage er offal, apparatus fer remeving eil 
or grease frem, C. 8S. Wheelwright.. 
Garment clasp er hese supperter, A. i. 

MED DM: 5 o(ercafateie otshnunsrastvelacdsaenays: s)a"statiie.a.3,5.0'n' 
rarinent fastening, E. G. Skinner 


774,808 


774,829 
775,094 


Gas burner, A. B. Shaw......... - 775,289 
Gas burner mantle, incandescent, a T15,128 
Gas check, A. Ullmann.............-.e000- 775,156 
Gas generater, I. S. Vincent. 714.802 


Gas heater, L Bleck..........csscccceees 775,025 

Gas meter variable pressure cempensating 
mechanism, F, H. Crawferd........... 774,910 

yas preducer, H. L. Dixen «- 775,265 


Gas purifier valve cennectien, 

EUS BD s Ae Sr apse, tye wcnyeie eorciaegetelatame jeuake 774,911 
frases, apparatus fer electrically treating, 

KG Birk@Vani®l’ «csc Sleceye osccs «age ovoysrscsmps overs ors T75,123 
Gaseeus material, means fer separating nen- 

gaseeus frem. A. G. McKee - 774,851 
Gate, W. W. Sanders...... -. 774,787 
Gate, H. I. Ingersell.... -- 774,881 
Gate, G. W. Thempson . 774,898 
Gate, A. E. Airhart 774,963 


Gear mechanism fer machine teels, change, 

W. T. S. Jehnsen........... eee eee 
Gearing, change speed, L. P. Meeers, reissue 
Gearing fer machine toels, feed, F. Helz.. 
Gum setting, F. A. Fairbrother, Jr......... 
Glass grinder, plate, H. W. Thomas... 


174,883 

12,284 
774,843 
775,030 
774,857 
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The Popular Illustrated 
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received until Becember 31st, I904, 
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After January Ist, 1905, the sub- 
scription price will be $1.00; to for- 
eign countries $1.50; at newsstands 
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SUBSCRIBE NOW 
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Glass making machine, windew, BE. Chees- 


IUD ATU cco APS eyeita coats eke dara atay bcoyateie ei ctakeisicye 775,204 
Geld and exid ef iren frem sand, recevering, 

T. J. Levett....... - 775,043 
Geld saving apparatus, 774,786 
Gruppling beek, W. T. Witsan . 774,900 
tirinding machine, D. S&S. "Thompson. - 775,258 


Grindstene wetting device, E. A. Bestre: 
Gymnastic apparatus, J. B. Chavez.. 
Hammer, pewer, J. D. Seibert........ 
Handle attachment, W. Chamber 


Harrew, disk, W. Sebey Ae aepa) egidel «tae Vance oe a 
Hat frames, device fer ferming wire, W. M. 
JAMESON. coco cese oiereys Se ayes ole ares 775,174, 


Hat frames, ferm fer making twisted wire, 

W. M. Jamesen ............ 
Hay rack clamp, G. Wenzelmann. 
Hides, machine fer applying celering ‘mn ter 

te, R. We ‘Churebill ss oi... 26 28s nae a 
High frequency device and vacuum tube 

stand, pertable, T. B. Kinraide......... 
Hinge, W. K. Henry............005 
Heisting apparatus, J. Campbell. 
Heisting, dumping, and tramming apparatus, 

INGO! AVION GBS 5.5 ap spenseavon a: spapageeemenagenars 501k 
Tleek and eye fastening machines, heek 

feeding mechanism fer, W. A. Ceurtland 
Herseshee, cempesitien, H. Bartley. .774,819, 
Hub, wheel, L. Zambeni.................0- 
Identificatien slip helder, I". O. Hicks...... 
Igniters, pretecting device fer self-acting, J. 

Wellermafin wh aeec. ac 0cs etek wae cne see 
Insulated electric cenducter, .J. A. Heany.. 
Insulated electric wires, branch bex fer, M. 

HSV C3 PUB. geet, oes saan e a aeeare ao 3 aaron 
Insulaters, manufacturing earthenware, F. 

WV OC KG Hiaye oats inves eremuave steers, esis eivavaynies 
Internal cembustien engine, J. I’. Duryea.. 
Ienene, making hemelegues ef, R. Schmidt. 
Irening table er beard, extensien, I. Spurlin 
Jewel pin setter, O. BE. Scett.............. 
Kinemategraphic er like prejectiens, ebjec- 

tive fer, A. Ii. BE. Breard.............. 
Kitchen utensil, W. H. Levey............ 
Knitting machine take-up mechanism, L. C. 

FRUSCAr' 5 aeps sara Veneta santele acdae Sia, the 
Lamp, electric arc, R. Scett........... J 
Lamp, electric are, ‘T. Hamilten-Adams.... 
Lamp extinguisher, mechanical. M. Busch... 
Lamp igniter, eil, SM. Meyer........... 
Lamp, vacuum arc, H. Edmends 
Lamps, system ef distributien fer electric 

Blewer, A. J. Wurts.....ccccsccseceeee 
Lathe, self-centering axle, I<. ven Beeck- 


TMU Miho escshs tak scvcsscereloeaset aston ietusscheleneccver oe 6 
Leather, appai‘atus fer baking er curing pat- 
ent, We, JRe. SMICHS.. secs é ave qasges: syays pete 


Lens grinding machine, BE. L. Egelf......... 
Letters, etc., franking er stamping ap- 
paratus fer, Krag & Hansen........... 
Levee pretecter and making same, I V. 
WWE bigcts rise Socks fhseeee 3 creer 
Level, try gravity, J. 
Lifts, autematic wheel brake is 
IND EN sacs na deca le, «cn Sacesc teh bahecesagosevete, = jeds sap cee beatcs, 
Light extinguishing apparatus, time, S. 
Wells PO ee Tone CO er IS tore Sooo 


Liquia distributing apparatus, I. L. Emer- 
SOM) cosezay vsmce ois face CANS Wigs is 5K, PRON, ces Sraere feces 
Leading machine, A. J. Dess 
Leck, H. Birkedal ......... : 
eck; Tis Helps esis. weexee ese no exe tohogesats Whe 
Lecemotive boiler, is 
Locemetive, cempress air, W. R. Pratt... 
Lecemetive safety device, H. Betermann.... 
Leem fer weaving pile fabrics, A. Heald@.. 
Leem heald wire, carpet, J. Cecker........ 
eem shedding mechanism, R. Cremuten: 
Leem shuttle, H. A. Kennedy 
Liubricater, G. Wuleb - 
Log, supborting, D. M. Burns.............. 
Machine parts, discennecting suspensien de- 
vice fer heavy, F. G. J. Schulze-Pillet 
Magnets ef alternating current generaters, 
retating the field, G. F. Scett..774,955, 
Magnets ef dyname electric machiies, rotat- 
ing field, C. F. Scett.............. ‘ 
Mail bag catcher and deliverer, W. Davi 
Malt kiln, C. BE. Glafke............ eee eee 
Mantelpiece, wainsceting, face plate, er slab 
fer cevering walls, ceilings, ete., D. 
FR@EARIDY Gee. Pavisaielecerstauese Saree cca, Meets te eet oe aie 
Match bex, ©. W. Tewnsend............... 
Matrix band retainer, L. H. Bahbceck...... 
Measuring and delivering device, repe, S. D. 
DEC EE A eee en Rete amr oes 4 ae 
Méat press, V. M. Kent... cas csc ceesecans 
Metal bars te sheets in pile in a heated 
state, apparatus fer reducing, T. V. 
AUTAS of oictais’n's. «cco ota ticle Comet Hla eta 
Metals, apparatus fer treating finely divided 
material for the recevery ef, D. C. 
Do) (ka GOCOGA AO no crane) oars 
Milk can, L. Sturges ............-. 
Mirrer hanging device, J. P. Eustis 
Mixer, W. J. Judd... 3 
Meter, M. R. Cenway 
Music bex, L. Peretti. 5 
Music helder, L C. Adams RH CRs eRe Ao 
Music tune sheets, machine fer making, N. 
COR INS! cays. sors! jaro seta raps crenieatsiemys cayenne ce 
Musical ‘instruments, cembined suppert and 
tene medulating device fer, .J. < 
GeO US | Pipers cor sherateinlepetaie eit a leieies we 
Nipple er meuthpiece, C. A. Lindsay. 
Needle machine, A. F. P. Stenaye be eee 
Nut leck, H. J. Berkley.. 
Oil burner, G wW. Arper . 
Oil can, Nilsen & Hagemeist 
Oiling device, W. W. Nugent.. 
Ores, reducing, H. F. Brewn..... 
Ore reasting furnace, A. P. O’Brien 
Ornamental stand, E. G. Hess........ 
Packaging machine, A. & J. H. McLeed 
Paclhing, metallic, J. A. Magnussen....... 
Paclhing, metallic, G. D. Rellins..775,193, 
Packing, metallic pisten, G. E. Bricssen.. 
Pan. See Dust pan. 
Paper bex, Hisenbardt & Steebr. 
Paper bex cerners, etc., fastener 
Paper making, apparatus fer preparing fiber 


fer, F. H. Cleudman 775,027, 
Paper pulp, Ferrand. ne 
Passenger drep, J. J. Carr 


Pasteurizing bettled liquids, O. Mathie 
Pastry, ete, helder fer, BE. W. & A. M. 
GO NGOR. sain e/a castes oso ENaMer i aganeiee ara lel onthe 
Peat treating apparatus, W. T. Griffin. 
Pencil belder, C. BE. Trump............ 
Pencil sharpener, Huyck & Lamsen. 
Pencils, ete., machine fer imprinting, 
Biette 
Pendant. adjustable, E. J. Shaw...... 
Penhelder, pen ejecting, F. H. Maxam. 
Petreleum burner, Fergusen & Brush........ 
Phetographic printing frame, W. E. Debbins 
Miano, R. S. Bowen .,...-.eeseee 775,161, 
Piane key tensien adjuster, C. C. Ward.... 
Piane pedal actien, R. S. Bewen..... 
Pick, miner’s, W. H. Feley....... 
Piling, sheet, J. N. Hatch... 
Pitlaw, O. B. Starkwather............ ae 
Pipe cutting aud threading machine, pert- 
able, “Cr S& ard diye. cies agecetelass aude ccacd « 
Pipe bange adjustable, O. C. Meyer. 
Pipe meld we; Bs. Cliilegd sce... 6.6 cee ceca 
Pipes. teel fer and precess ef repairing, J. 
H. Christman .... cscs ccseccesnccecaes 
Pitcher, antidrip, M. S. Cress... 5 
Vlanter, twe rew, M. B. Creeii g. 
Petate digger lifter, E. Saatz a 
Pettery melding nachine, L. Mary 
Pewer transmitting mechanism, L. D. 


sen 
Preserving and 

PAC OWES 05.24) cyeneyeserasaveie a Maassiek cance 0, MeeQece 5 ke waste 
Print machine, blue, Buchhelz& Rademacher 
Printing machine, J. S. Dunean.......... 


Prepeller, T. G. Tlempsen................ 
Puddling furnace, mechanical, W. B. Burrew 
Puff cemb, adjustable pempadeur dip, A. E. 

New lenis) cleima hte tphaes 0: See 
Pulley, self-oiling ese A. J. Stickler. 
Pulley, split, H. A. Davenpert........ 
Pulp screen, H. J. Dickersen ,.,,¢.¢1+590> 


» 175,173 


. 774,878 


» TI5.235 | 


1. 175,236 


775,283 
775,175 


774,861 
774,935 
774,759 
174,828 

775,188 
775,075 


TTA, 820 
114,927 
774,754 


774,844 
775,274 


775,037 


774,765 
775,108 
775,251 
775,070 
775,253 


775,000 
174,763 


774,755 


. 774,789 


774,876 
774,907 
174,769 
774,836 
774,812 
774,825 


774,971 
174,745 


174,761 
774,901 


1) 775,129 


774, 85@ 
174,926 
TT4,986 | 
774,746 | 


yetes 
1 T7T4,823 | 
774,970 


775,115 
774,778 
775,074 
775,218 
774,909 
775,076 
- 174,944 | 


- 774,960 


774,932 
775,252 
174,956 


« 174,954 


775,208 
774,915 | 


774,783 
775,074 
774,816 
174,987 
775,181 
775,022 


774,736 


«+ 774,797 
«++ 775,008 
«. 715,242 
++ 774,867 
. 774,920 


774,814 
775,237 


774,750 


.. 174,848 
.. 775,152 
++ 775,100 
+. 774,928 
T7281 
:. 774,969 
.. 774,930 
. 775,147 
. 174,753 
. 774,774 


774,886 
775,194 
775,213 


774,981 
775,090 | 


775,028 | 
774,982 


775,144 


774,839 | 


. 175, 137 | 
. TT, 097 | 


774,880 | 


"774,882 
| 774'852 
774/887 


114,747 
775,104 
775,262 | 
774,961 


» 175,162 
| 174,748 
1 114,877 
. 174,996 | 


| 
774,934 | 


« 775,244 | 


775,205 


775,124 


.. 174,739 
«+ 775,033 | 
. 774; 785 | 


174, 918 | 
774,782 


77 ear 
175,232 
774/912 
775.155 | 
775,026 | 


774,990 


- 775,154 


- 774,965 
774,966 


Luxurious Linen Underwear 


WARRANTED TO WEAR WELL 


Warmest for Winter weather; comfortable 
always; cleanest, healthiest, best in every way. 

“ White’? has been through the bleacher’s 
hands; ‘‘Natural Linen’? gives all the wear 
there is and is more absorbent—equally grate- 
ful to the skin. Price the same. 


Send for Samples of Fabric and our Free Book 


Sold by all dealers, or sent direct by 
mail if your dealer won’t supply it 


BELFAST MESH UNDERWEAR C0., 366 Mechanic St., Poughkeepsie, N. Y. 


PRINTING THAT BRINGS RESULTS PAYS YOU 


WV: attend to every detail of Writing, Illustrating, Printing and Binding Booklets. 


Inventors and manufacturers wishing to sell or exploit their patents can do it very 


effectively by good circulars and booklets. Estimates furnished. Send 8c. postage 
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20, on 20x24 paper. 
C. L. WRIGHT & CO, 132-4-6 West 14th Street, New York. 


WO 0 8 0 008 0 0 0 0 8 8 0 i ee ee ee 


PRACTICAL ARTICLES ON 


EXPERIMENTAL ELECTRO-CHEMISTRY 


By N. MONROE HOPKINS 
will appear in the 
Scientific American Supplement 


The articles describe simply and clearly experiments in electro-chetnistry with 
easilyconstructed apparatus, Intelligible and lucid drawings and photographs ac- 
company the articles. ‘Ihe entire series, when complete, will constitute a splendid 
student’s manual of electro-chemistry. 

Each number of the SUPPLEMENT costs 10 cents by mail. Subscribe for the year 
and be sure to receiveall the papers containing the articles, 


MUNN @ COMPANY ‘e 361 Broadway xe EW YORK 


Use Star Electric Powder Fuses 


Star Electric _Exploders, tar 
Time Fuses and Push Down Bat- 
teries. They make blasting sure and 
sate. Send fer informatien. 

STAR ELECTRIC FUSE WORKS 


Wilkesbarre, Pa. 


HISTORY 


IN THE MAKING 


ONE DOLLAR ee Bi. 6-00 
A NEAR ing raul MAGAZINE 
TEN CENTS ¥ atm FOR BUT $1.00 
A COPY Be at A YEAR 


Over 100 ) 728 Pages 
THE WORLD TO-DAY COMPANY | 


Lllustr ations nail geal GEAR Pow Stsios Every Month 


A SAMPLE COVER DESIGN 


THE WORLD TO-DAY 


is not simply a chronicle of events or a summary of other publications. 
It obtains its information at first hand and is always up-to-date It em- 
bodies a new idea that has met with remarkable success, and has an 
individuality of its own. 

THE WORLD To-Bay contains in each issue vigorous editorials upon per- 
sons, opinions and events. It also contains articles from the foremost 
men and women of the day upon an astonishingly wide range of subjects 
of current interest. The Calendar of the month, Biographies of noted 
men and women, Book Reviews and Cummlative Index in each issue, are 
features that appeal to people who wish to keep in touch with the world’s 
progress and have not time for extensive reading. Its articleson scien- - 
tific subjects have attracted wide attention. Itis the only magazine pub- 
lished treating of the realties of life that is sold at a popular price. 

In point of presswork, illustrations (many in colors), range of subjects 
and general attractiveness it is unequaled by any other magazine. 


Fact more interesting than fiction when presented right 
The only magazine of its class at ONE DOLLAR per year 


SUBSCRIBE NOW. SAMPILE COPY ‘TEN CENTS 


THE WORLD TO-DAY CO., 1138, 67 Wabash Ave , CHICAGO 


386 Scientific American Novemper 26, 1904. 


Pulverizer, A. Raymend.........cceceeesees 775,068 
Fulverizing mill, J. H. Blspass............. 775,130 
Pulverizing mill, centrifugal, A. Raymend.. 775,069 


Pump, J. W. Park .. 775,117 
Pump ceupling, windmill, C. W. Decker.... 774,939 
Pump, lubricating, McCanna & Markle. . 775,067 
Pump operating meaus, C. I’. Mayer. 774,919 
Pump, plumber’s ferce, J. H. Lawl 775,065 
Lump red ceupling pin, F. L Webber...... 775,200 
Pump valve, high pressure, W. J. Bai les. 774,732 


Pumping and dredging apparatus, G. A. Far- 

VICI] sso cabot trace! Space Binnie cists sc doo rele peteise ua, eaveuoatha 775,267 
Puttying te . J. MeClenahan. .. 775,089 
Ruil bend, BE. P. Hewe................ -. 775,082 


SEASON 1904-05 


Ruil bend cempresser, G. M. Willis. .. 774,810 
Rail brace, J. F. Kelly............... «. 774,845 
Rail jeint chair, T. Ditmars.... .. 774,741 
Rail jeint chair, B. H. Tripp.............. 774,899 A j 
Haat ee signal system, electric, H. W. ae Country Life in World To-Day, Pik WORMDS 
CIC eigen Reece oman err tate mr ine ‘ | A; 
Railway freg, V. Angerer.... «. 775,160 H ¥ ie - 
Railway signal, CG. Ray Pearle... ccc .eye access 775,199 j America, $3.00 pee LL come HO VW je Ix 
Railway switch adjuster, autematic, W. T. lng | ; 5 P 
H RCS OT OER POS ers CUS 775,0 
iistivan Ce and brace, steel, H. CG Steut.. Te World s Work, 3.00 Technical World 
Take, WW. Gio thle’ sae cients cyt cians siercitovunye hope ao. orone of Class Ne.4 one year, 2.00 


Ratchet drill, J. F. Hannigan 
Razer, K. C. Gillette.......... 
Receptacle fastener, C. M. Hun 


or one of Class No. 3 


American Inven- 


775,135 
» TT5,172 


World To-Day, 1.00 


Reclining chair, BE. Perry, Jr..... 774,776 or Woman’s Home 

Reel, See Fishing reel. i —— 

Refrigerating devite, air, J. C. Witter...... 774,811 Companion tor, one year, 1.50 

Refuse burning furnace, T. C. Clark...... 774,936 $7.00 or one of Class No.3 

Refuse crematery, C. Ferce.............. 774,871 

Reversing mechanism, E. H. Eshelman.... 774,837 $4.50 

Rice pelishing machine, R. W. Welch...... 775,098 — | 

Riveting machine, L. G. Glazier Ll 775,215 Our price, all three, $5. $5.10 Our price, all three $2 10 

Recking herse, J. L. Rively............0005 775,192 . Vhs 

Rell materials, lecking helder fer, C. F. R f R y) 0 
Oramers:.nG:inseh a Ee ese 774,937 ° : 

Rell pinien mechanism, J. Kenne 775,142 Laliey Howe Jonral, One year, $1, 0 Our price, eview 0 eviews, one year, $ a) Our price, 

Relling mill, R. C. Stiefel , 174,796 oroneof Class No. 4 


Retary engine, J. T. Barly................ 775,212 
Retary engine, A. Carville.... . 174,979 
Safety alarm, L. N. Ceffield. . 775,165 
Sash leck, J. R. Crenin 775,127 
Sash raising er lewering appliance, windew 


Saturday Evening Post, oneVeat, 2.005 sheino || Sooklover's Magazine, one year, 3.00 f° 


@. A Ber gersen i... 40 0s oe, «nsen's eae eee 775,122 T b bl q 
Saw, frame, A. M. Reming 774,780 Ti e his agency ha een established over seventeen years. 
Saw guide, undercut, J, Leepp...... . 174,885 8) All Ma azine Readers 8 y 5 : MA Me y 
Saw setting machine, ‘I. M. + 775,035 . If you have never dealt with us you can send your order to 
Saw teeth, J. H. McLean bo Piast ae . 775,012 


any bank in this place and instruct them to return same to you if we are not reliable. 


Sawing machine, J. R. Reid . 715,247 
Berane Heewen, oe Magen iS 7 Wt ORe 
eparater, é My Ci Ean cmnerner aero 5 
String machine feed mechanism, H. W. an Oia ing f with Century an@ one Class No. 3...... v-100 89085 y with Leslie’s Monthly and one Class3........ $2.00 
rachis teens eve iaefestinetsis sya Rea ape oy , Atlantic with Scribner’s and one Class No. 3 7.10 Cosmopolitan | with Good Housekeeping ana one Cinse a +. 2.00 
Sains ane chan leeper mechanism, L. On- a Montht | with St. Nicholas ani one Class No. 8 . 6.85 5 with Pictorial Review and one Class3.. 2 
scubing anatine nés@ligcemede Halt cic a 775.036 Y | with Booklovers ana one Class No. 3.......- 6.00 Magazine with House Beautiful and oneClass3.. 
ee ap ti ai ee ttacinene with Leslie’s Monthly andone Class No.3... 4.95 OR with Lippincott’s and one Class 3.. 
wa mesmaching wal erming, attachmen 775.209 Harper’s withone Class No. 3.......... «. 4.25 One of with Independent and one Glas 
Sewn athe ti "Tai “testis, Moniity | Bue Ce Gee ee oaweudine tr" Class Nos) | SRR Ge HLS Reon 
0. Re Van Veehtene cc... gocsa ce eidaees 775,225 e my Ee 
Shingle, metallic, C. L. Darnall: 774,740 —— ————— an With twoof Class No. 3. 
acy Sk UR UR ends: wee See wk: . 774.784 with Atlantic Monthly andone Class38.  - 
Shee fastener, 8. J. Swansen............+s.- 114,957 with Scribner’s and one Class3........ « F385 Harper's Bazar with Technical Worla..... 09a cee ReS by 
Shuttle bex actuating mechanism, R. B. Cent with St. Nicholas and one Class3._. and Good with American Inventor. ..... 
Me Ey CRBS is sasccttertans Moved. eeomaresive 775,169 entury { with World’s Work ana one Class 8..... ... with Harper’s Monthly or Weekly.. 
Sign plates, making, A. M. Mentgemery.... 774,772 Magazine ’ with Leslie’s Mon tily and one casas, . 56.00 Housekeeping with World’s Work __.............. 
Signaling system, electric, Yeung & Tewn- | sup one fae Re. 3 ec resis i the two | = cere litera es 
ACUG, 5a % Mink ane ey . 174,813 wi wo Class No. with Country Life in America.. 
Sile carrier, C. M. Smith. . 774,794 l with one of 3 and one of 4.. or two of Class 3 | with one of Class 3 and one of Class 4. 
Sled L gies Cooibioh eR Z 115 048 ( with Booklo er’s Magazine { with World's Events... 
Sied, . (200 Fe ee ey . 7 Ww. ver EP ARY <5 Sick. tae oe «  , || WWEHTRR WOPrl@S BVENTS.. ... w2-ecccae 
Smeke cendenser, H. Matthews 774,849 ' with Art Interchange. Technical with Sunset Magazine... . 
Smeke preventing furnace, W. A 775,041 eye With Outing. .......... .. hes os : World with American Boy.... . aS 
Sele avoleatizing: sud’ applying apparatus, say Se Critic with Coens Literature. . oR wae poe omcan Pee ‘ e ene 
, G. F. Butterfield................, , OR ith Independent ee wi usician, - 2. 
Speed indicater, autematic retary, H. Dahl 774,964 { Wi I Co ks ¢ L ite A i with Etuee........... “2 2.00 
Speed regulater, N. Pedersen.............5 774,892 Independent wee Ce ee merica.. American + with Outing. ” 3°00 
SmnnIng sab para tls Os Deeper (id (ize tse with two of Class 3...... Inventor with Recreation. 00.00.0000 [IDI 150 
Bpeel-abbachments. We iG) HEN atv siat <a: es { whth onetof Class 4.000000. sees re 
Speel, bebbin, er the like, W. EC. Bennett. 774,734 vs — with North ‘American Review (New).. 6.60 
Springs, “dowices ter adjusting the: tensionef, 774.931 if with ae Interchange.. mshi ey acueLE Studio.... .. : $40 
Ree as a (oes Eyal 4 ! th Independent ..... : . with Art Interchange. c . 4 
Stamp, hand, E. Ocumpaugh.. ... 775,190 wi i Scribner’s 6 
Stamp mill, B. T. Scett....... TTB ABA with Burr McIntosb.,....... with Literary P fev (New). - 6.60 
. are @ with Scribner’s.. .. .... ee A with Keview of Reviews.. ars --- 5.10 
feos gate etal Wee ca, poneee Country Life | with St. Nicholas......... .. Magazine | With Bookman eee conte SOD 
Steel armer plate, etc., with a hardened ; in America with Outlook ae: Paras a) en OB es ++ £685 
‘ . 4 9 - 
face, manufacture ef. T. J. Tresidder.. 774,959 with one.in Class 3 aise’ Reader’s with Independent. - 4.85 
Steel, manufacture ef, T. J. Tresidder.... 774,958 with twoin Class 3.1... M with one of Class 4. - 5.10 
Steel, treating and recarburizing scrap, H. with one in Class 4. “ ‘ agazine With two of Class 4... - 6.60 
B. Atha be Tei i a 774,973 with onein Class 3 an@ 4............ 5.00 With one of Class 3... . 3.85 
Stereescepe, lens, Rehr. 774,801 with two of Class2..... ... 4.35 


1 174,948 
1 775,273 
| 174,866 


Sterilizing apparatus, M. B. Perry 
Stepper extracter, C. Haussmann... 
Steve, gas generating, C. A. Buzzell.. 


Join with your friends. Make up your club, Send it in. Let We Want Your Orders 


Strap attachment, N. A. Smallman... ea 774,853 Ah 7 
Street sweeper, A. Brewn............e0005 775,163 us quote you our prices. We can save you money. 
Surgical purpeses, electric baker fer, Ed- 
Manes: HOV too espera cheat sieers. 775,105 
Suspender heek, J. C. McRae.............. 775,013 
Suspensien rack, adjustable, J. D. McKee.. 774,968 MAKE UP YOUR OWN FAVORITE COMBINATIONS FROM FOLLOWING LIST 
auspensery. 1 & Huley, Rachie Seater age ape oh eaeer yee Tres CLASS N 1 CLASS N 5 
wing, circle, C. C. Keen........... ee 4 lo oO. 
Switch eperating apparatus, J. Bace 775,023 Book-k 7 ATt SHMAOITE (hccwuacencnvavcs aovssecds 
Table. See Irening table. OOK-KEEPEr 2... ee eee ee eee eee eee cence Any Three Class 1, SRNR Gatis MBGoE oe ee ae te eeeee eens 
Table, W. B. & C. P. Grell... .cccccccoece 775,006 Beauty & Health..............se sees $1.25 Rede ccther © Shirt’ Cats tenes see 
Telegraph repeater, W. E. Athearn. . 174,905 inate es i ee se @amapohten : Any Two Class 3, 
Telephone exchange system, H. G. _Web- REEPEL - eee ee eee eee ee 
aos evans ati ed oe ae 775,226 te 775,229 How to Live... - 2.22.22... Any Two Class 1, Any Has Mesasiie : $1.50 
Telephene er the like receiver, D. W. Trey 774,923 La@es’ Worldiers:ss.4- ss ee9 One Class 3, OURE CED UIE! A Three 
Telephene receiver adjustable suppert, G. W. IM AULATIG 5.5 st scanoentepaussena:s (o\o hess $1.50 Harper’s Bazaar......... y Any * 
SQRUSCIAN Mie.) iciers cites alert ene ees © TipeoS a Re ater otacesaied ay STs aes e ah saesenenceks. © ONS Chace FLouse, TRA UEI LU socccegg oe ies coe yee eee 2.00 
Telephone register, G. 8. Nickum.... ec odern Priscilla. u A aferese Pete) 2 
Telephone system, W. R. Whiteherne...... 775,201 Normal Instructor Any Two Class 1, Two torent (Weekly) Any nog 50 
Telephene system, central energy, K. B. Union Gospel News Class No. 3, ae ce re . ee Co aa - 
PRE comers os mae rises i Tn Rh een cans $2.00 Leslicie Monthly, Any Two Class 3, with 
phe ansmitters,  pretecting , What t0 Tate cine howe cuca e ooh ° Verseeee One Class 4 
phragm fer, W. M. Bashlin..... - 774,929 Young American.........l.....sceee po Madame ...... pote eeee . ew ane > 
Temperature regulater, C. E. Jewell....... 774,882 National Magazine...................- $3,25 
Thermepile, Lyens & Breadwell.......... 775,187 Outdoor Life 
Thermepile elements, Lyens & Breadwell... 775,188 Pearson’sy .. 5.6.0. 6 Aske sess 
Thermostat. M. J. Levy... ....e cece eee eens TTA, 847 RLIStILG. either ecu ater. tee, Pe ot 
TVicket, railway, W. H. Barnes. «.. 774,733 eee ne STi A RE i RY | ay Two Class 3, One 
Ticket, railway, R. E. Lee...... ... 775,042 Recreation lass 4, One Class 1, 
Tire, pneumatic, E. H. Sedden. ++. 774,790 CLASS No. 4 Sunset Sn $3.00 
Tire vehicle, R. 8. Graham... «e+ 775,272 Ss ° 
Tebacce peuch, O. Van Cele.... ll 7753259 Art: Interchange aise. te sss Shsaiye es eae Two Cl DSUCCERS sss 
Tewel rack, H. P. Kechsmeier. . we. 775,184 *AIEEOMODIIG — 55x, eases he fs.c = acs. Bapeeee sees Sous Any Two Class 4, ‘Table Talk irld 
Trace helder, G. H. Fernald............... 775,132 BOORIOVGUS? oc soe e ey nee eras $3.75 Pechiaresy woul fe 
Trelley system fer everhead electric lines, Burr McIntosh Any Three See entury Home 
Wiss Bars . ACTING is deepsea one tencte were oi erar er eeier ss 775,276 Cp ame ec ia as dA) > | 0 a 
Z (CALEY ieemei asic: yc MRIRENON IR ERENS'.4 20d” Seen s $5.25 . 
Truck, R. W. Grunske... «es 775,188 ° A Our Price 
Truck, car, E. A. Curtis... ... 715,207 Current Literature aA One Class 4, with AutomoObIUE ~via ee ee a 1 Year $2.00 $2.75 
Truck, car, J. H. Graham. we. 775,271 PSG UGE |. is ere aces ots: 3 css BRS aa Cl 3° * With three Class 1........ ecapins MIS 1.50 All four. 
Trunk, H. Remunder..............0.20. eee 774,921 TRGGPENMENE ..... srogesepeern eb ose ce shee es wo Class o, Automobile 2.00 $3.00 
Turbine, elastic fluid, W. S. Elliett, DADPINCOUUS: . as. cee eee ee ee Sate $3.25 With two Class 3 2.00 All ‘three 
775,106 te 775,108 Out. West. Automobile ....... 2.00 
Turbines, apparatus fer regulating the speed OUtINg ye os * " ....... ) Any One Class 1, Any With one Class 4 3.00 $4.00 
ef steam, G. O. M. Olssen, reissue.... 12,285 Review of Reviews..............s0000. One Class 3, Any One W'ith one Class 1.. -50 The ‘Three 
Turning cutter, G. Weber. + 174,803 Smart Sete 3.6.0. % coves ccaece a.0's shake pean: See Class 4, Automobile ......... : 2.00 
ee ie eee ia ee ee $3.00 With one Class 3. . 400 84.25 
, orld’s or = ith one Class 4.. x 1 three. 
IBABPE Ets agers, o's Bye, ys Se o's Meterele sees + 775,269 
aypewalter one. scale “aust peinter me- sects 
chanism, Fex & Barrett..............- 4 
Typewnitgss ot like machines, type bar fer, oe ae If you will send us three orders for any combination named above (or from our 36- 
Rene Wi ETEBY cae tion verersietateyideite cee sa A 
uieitie Hacks i Sa Wee Wa4's04 ree page catalogue, sent on request), your own club and two others makes the three, I ‘ee 
Typewriting machine line-gage, F. J. . we will send you a year’s subscription to any publication in Class No. 1 or 3 
BROHNGT ge crevstn Pe ee oe ato eiiewe 6 ele 775,140 
Undergarment, G. H. Lumb.. «+. 775.086 
Wallies) SAG. De. HOneSt 2. caste ty aye oo ease eS 774,985 . “4 
Valve and regulating means therefer, J. A. OUR CATALOGUE is now ready and will be sent you on request. AGENTS WANTED. ue cup alee 2 altel BONES 
tADIESE 2.5 late. a.c &: ssdcinisecagale afe'sleralererperaweiyy. « TT4.972 + 4 Ps ; . : 
Vale ceatseliine Mecladion, “cleetaeA gives all the leading offers for 1905. Ask for it, we make no charge for it. | Special Clubbing Offer. ‘Write today for terms. 
G.. Waterman .. ...30.ecancesen “775,021, 775,051 
Valve centrelling mechanism, electremag- ; ° _ 
netic, 1. G. Waterman........ 775,017 te 775,019 REFERENCES —Le Roy National Bank, Bank of Le Roy, Munn & Company, or all leading publishers. Our agency has 
Valve centrelling system, electremagnetic, i 
G. Waterman.......- cc cece eee eens 775,020 been established over seventeen years. 


Valve, electremagnetic, I. G. Waterman.... 775,054 
Valve fer lecemetive cylinders, relief, Ff. L. 


Rebinsen .. «+. 775,250 
Vehicle, self prep -- 774,771 
Vehicle, ete., ceupling, J. Ammann... 774,903 ADDRESS 
Vehicle wheel, A. Beguslavsky....... «. 774,735 
Vehicle wheel, E. G. O’Brien... 1) 774,891 Wy INS. 
Vehicle wheel. R. & J. H. Lancaster . 775,009 


Vending machine, 0. M. Seuthwick 775,256 
Vessels with ceal, etc., apparatus fer lead- 

ing, C. BreWD. occ secsececeeeccuues see. 775,164 
Vise, anvil foot, HK. M. Cornell.. 175,239 
Voting machine, J. B. Mahsne.:..sccscse T18,112 


Le Roy, Genesee County, N. Y. 


NoveMBER 26, 1904. 


rozone 


Cures 


Sore Throat 


A Harmless Antiseptic. 


Endorsed by the medical profession, 
Send ten cents to pay postage on 
free trial bottle. Sold by Lead- 
ing Druggists. Notgenuine unless 
label bears my signature : 


Ong Chectactanctin 


Dept.U,63 Prince St., N. Y. 


Write for free booklet on Rational Treat- 
ment of Disease. 


LINDSAY.*.LIGHTS 


ENCIRCLE THE GLOBE. 


Good news travels fast and the merit of 
LINDSAY LIGHTS bas won instant 
recognition wherever there is gas and Civili- 
zatien. 


Instant adjustment to any pressure, econs 
omy in operation, HINT Re ce, are points 
that have put over 600,¢00 into actual use. 


Free iJustrated book and full particulars 
can be had on request. 


LINDSAY LIGHT COMPANY, Dept. S 


CHICAGO, U. S. A. 
Cables “ LINSLITE” Leiber’s Code. 


The Kickdrive 


A new foot power that can be applied 
to all ligt machinery. A kick starts the 
machine and an occasional kick keeps it 
going. Send for our Booktlet. 


SLOTKIN & PRAGLIN 
145A Muiberry St. New York 


NP 


Operated by steam or compressed 
air—litness realized in its Ferm. 
Rapid success when used with 
suitable cencentrating table. “Ca- 
pacity fully adapted to pressure ' 


carried, character of ore, size of 
screen mesh. The figures of con- 
temporary mining will show no 
result equa] in value to that:ob- 
tained by this apparatus. 

THE IDEAL COMPANY 
440 Ellicott Square, Buffalo, N.Y. 


> The Hendris & Balthof 


Sifg. and Muji.ty Cp., 
$3. 00 Set of castings and 


Denver, (ol., Gareral Agents 
parts for the 


“MODEL” 
DYNAMO 


with drawingsand directions for buil ing. 
Weight, 11 ]bs. Height, 6 inches. Speed, 
3,000 r. p. Mm, 0 volts, 8 amperes. Send 
rae for set of blue-prints, Circular 
ree, 


Waltham Model Supply Co. 
Watrtnan, 


Maas. 


50 Years’ 
Experience 


Parents 


Trade Marks, 
Designs, 
Copyrights, Etc. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook en Patents 
sent free. dest agency for securing patents. 

Patents taken through MuNN & Co. receive 
Special Notice, without charge, in the 


Scientific American 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $L Sold by ali newsdealers. 


MUNN & CO.26: eroadway, NewYork 


Beanch Office 625 F St. Washington, D.C. 


Scientific American 


oes dumping, M. G. Bunnell......... 774,978 
; Walls er like surfaces, cevering fer, L. G. 
Mutterer  ...cce ccc cece cece ete eeeeee 774, 890 
Washing apparatus, clethes, O. D. Cloutier 775,126 
Water cleset, R. L. Dezenderf .......... 775, 029 
Way billing system, baggage, C. B. Jehns- 2 
TON oda See Seca e jain cies eee sie eae es 774,884 
Wedges, apparatus fer sinking cleaving, A. 
WUVANCOIS) oie c Saisie ance weldaieis adieweseeneee 774,872 
Weighing machi ls 
Pelte 774,777 
Weight met . P. Kabler. 775,008 
Wheel. See Vehicle wheel. 


Windew cleser, H. C. Smith............. 775,046 | 
. Windew cleser, autematic, Smith & Stick- 

| HOY? «3 c%tuersth ted miguel Soe arn tea eR Gee's Gaew oes « 774,854 
Windew cleser, autematic, H. C. Smith.... 774,855 
Windew er deer fastener, C. D. Levelace... 775,186 
Wire stretcher, H. L. Ferris.............. Tae has | 
. Wire twister, K. K. Lerel, Jr.. “i 775.143 | 


Weed sheet trimming, chamferin 


ing machine, I. A. Kerr. « 775,291 | 
Weven fabric, W. Pearsall... « 774,775 
Wrench, L. Haneke ..... « 774,916 
Wrench, C. P. Lang........ « 775,084 
Wrench, C. H. Quimby, Jr « 775,091 
Wrench, D. E. Lomlbard......ccccscccceees 775.185 

DESIGNS. 

Automobile body, D. P. Satta we cesccseces BF,202 
Bettle, R. G. Bvans.......ccceecceseeecees 37,226 
Brushes, wmirrers, er similar’ articles, | back 

fer, W. S. Rebn.........00. 2 6.37,222 to 37.224 


Chair bedy }ertiun, T. A. Kechs. 
Glass vessel, H. fi “Richman. f 
Mirrer frame, V. BE. Benza.. . 37,219 
Mirrers, brushes, er similar a 

fer, H. Hillbbom.......cce cece eee eee 37,221 
@il cleth, N. Klau....... » 37,233 
Speen, G. H. Barrett, Jr....eeeeee ese e ee eee 37,220 
; Steve er range, J. Magee... 229 te 37, 231 + 
Type, fent ef, M. F. Benten 37,234, 37,235 | 
Water bag, A. C. Eggers.........20.- earior 37; 7207 | 

TRADE MARKS. 

Beverage and syrup fer seda water, tonic, 

Kaska Kuler Ce........0cccsecccevcerce 43,696 
| Bitters, Brany, Pelicsek & Nagy.. . 43,697 
"Butter, A. Lepez.........cc cece cee cues . 48,694 
Cement, liquid, C. Hauthaway & Sons.... 43,706 
Chemical preparatien and preducts centaining 

the same, certain named, H. S. Well- 

COME? sieeve he dies ees hee heh aeleeie Ss 43,704 
Checelates, American Candy C 


Shees, leather, Hamilten, Brewn Shee - 48,718 
Stegies, Clarksburg Stegie Ce....... . 43,721 
Table padding, Knitted Mattress C . 43,719 ° 
Tenic, eye, S. Lettman......... cece eee e ee 43,699 
Watcheases, watch mevements, and dials 
therefer, Seciete Anenyme Leuis Brandt 
66 PV ORCo iio esd vc ede s os cesieeeas eee eenes 40;008" 
LABELS. 
“Anzer Brau,’ fer beer, Curran & Jeyce Ce. 11,579 
*Chu-Chu Chewing Gum,’* fer chewing gum, 

Be Re DAVis ices ts sees caine ands 11,598 
‘Deutscher Arematischer I'einster_Gesund- 

heits Liqueur,’’ fer liquer, F. K. Verch 11,585 ' 
‘Dr. James Iren, Bleed and Liver Tenic,’”’ 

fer medicine, The James Chcmical Co.. 11.588 
*‘Dygestiv,’’ fer preprietary medicine, Hege- i 

man COs dre ie oS Se tesea siovs aceite! saca 0 obs awe ie 11,591 ° 
“Tymocaseara,’’ for proprietary medicine, 

Hegeman & Co.......... 0 cece eee eee 11,590 
“Ginger Ale,’’ for ginger ale, C. H. 11,582 
“Geld Tep,’’ fer beer, A. Wilmanns 11,578 
“Gelden Red Ginger Ales fer ginger ale, 

Abs We: IRA Os a totes teh nad Soir dag soe eee 11,583 
“Hand Made Havana Piller,” fer cigars, F 

Merchants Cigar Bex CO eels ageecn ss 11,577 
‘Highland Hearts,’ fer whisky, Rider-Harri- 

BOM: Ors CO is os owes etara, Oe ena aw side ates ee see 11,586 
‘Ideal Bluing Boek,” fer bluing beek, C. M. 

Hateher? ea os ce hecneeack eveogeeeesene 11,599 
“Just a Biscuit, That’s all!’’ fer crackers 

er biscuits, FPF. T. Ward........ - 11,596: 
“‘La Serene,’’ fer cigars, J. Bels’ - 11,576 
“Lemen Seda,’’ fer lemen seda, ; 

Schultz? 6 cs-nhee t 6 Saeed kieiaatincae sea teak 11,589 
“Lubrikant,’? fer sterilized lubricant 

surgical appliances, Hegeman & Ce..... 11,593 
“Perpendicular A Straight Whiskey,” fer 

whisky, Walter Meise & Ce............. 11,587 
“‘Pixine Veterinary Remedies,’ fer veteri- 

nary remedies, Pixine Chemical Ce..... 11,594 
“Reyal Maximum,’’ fer creme de menthe 

glaciale, Beuche Fils & Ce, C. Gauthier 

& Ce., Successers........ 11,584 
“Santalsel,’’ fer preprietary m 

man & CO... 2... ccc cece ect e ence eenee 11,592 
*“Sarsaparilla,” fe sarsaparilla, C. H. 

CWI ES. oni eset avn als wie ating daa eietoaeees ee 11,581 
*Snider’s Pork and Beans,’’ fer perk and 

beans, T. A. Snider Preserve Ce......... 11,597 

‘ “The Cernflewer Girl,’’ fer fancy lbexes, W. 

TAGS once tog Shc esha Dee etre Baewe.s 11,603 
“The Peppy Girl,’ fer fancy bexes, W. Flad 11,601 
“The Rese Girl,’? fer fancy bexes, W. Flad 11,600 
“The Vielet Girl,’? fer fancy bexes, W. Flad 11,602 
*“‘Treitz’s Echtes Deutsches Land-Bret,’’ fer 

bread, J. Treitz ........c... cece cee eene 11,595, 
“Voll’s Lebens Essenz,’? fer medicine, J. H. 

RiverS ...cecceceecenceees seeecececeeces 11,589 

PRINTS. 
‘Feather Girl,’ for silks, Liberty Silk Co... 1,144 
‘‘Herbaline,’? for liniment, W. R. A. Bal- 
lingall 2.2 esseceg00, cacsasac a's afetare'ers Sige wie 1,143 


Cersets, Weingarten Bres........... 
Cetten dress geeds, H. W. A. Page.......... 
Cetten dress geeds in the piece, BE. Sy- 
mens z eevee 43,712 
Dyes and che: al preparatiens y ing 
purpeses, Actien-Gesellschaft fur Anilin- 
Fabrikation ....... 0... cece cece ee ee eeee 43,705 
Fabric, linen, United States Linen Ce....... 43,713 
Fur garments, certain named, G. W. Burke 43. 630 


numerical card, A. J. Hedges 43,689 | 
men’s half, Yerk Knitting Mills Co. 
43,714 te 


Kidney treuble, cure fer, L. Lafrenier 


Game, 
Hese, 


|. 


| 


I 
43,717 
43,70) | 


Liniment, R. A. Hansen.. « 43,702 
Organ blewers, Kinetic-Swa . 43,709 
Peaches, Oregen Ceunty @rchard w+. 43,720 
Pianes, Ivers & Pend Piano Ce....... - 48,711 
Pianes, upright, P. G. Meblin & Sens...... 43,710 
Pills fer purifying the bleed, A. P. Gardiner 43,698 
Remedy fer malaria, J. M. Hickex.......... 43,700 
Rubber spenges and brushes, Felix & Willis 43,693 . 
Serum, curative, Serum Laberaterium Ruete- 

PONOCh is esiie bcs Saad whee sce deh sere ace a See 43,703 


Sewing machines and accesseries, dry thread, 
New Heme Sewing Machine Ce.... - 43,707 


“The Land of Red and Yellow Apples,’’ for 


apples, A. S. Bliton......ccccccecccceees 1,143 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any paten 
in print issued since 1863, will be furnished from 
this office fer 10 cents, provided the name and 
auumber of the patent desired and the date be 
even. Address Munn & Co., 361 Broadway, New 
ork. 

Canadian patents may now be obtained by the in- 
ventors for any ef the inventions named in the fore- 
going list. For terms and further. particulars 
address Munn & Co., 361 Broadway. New York. 


DON’T BUYGA ‘GASOLINE ENGINES 


all one cylinder engines; erval:s 
Ucrary ortractiva. Mertics this 


an fas pawer. 


i 


{ 
f 
| 9 


SEND FOR cat AL Fre z 


SPECIAL-MANUFACTUE 
DIES AND STAMPINGS “ 


} ORDER. 


SPEC’L MACHINERY-MODE(S-EXPERIMENTAL WORK. 


DROP FORGING DIES AND DROP FORGINGS. 
HARDWARE SPECIALTIES ec.MANFO-.TOORDER.SEND SAMPLES 
OR DRAWINGS FORESTIMATES. WHITE FOR OUR BOOKLET. 

THE GLOBE MACHINE: &. STAMPING CO. 
970. HAMILTON S&T. CLEVELAND, OHIO. 


ive mo MA Corliss En. ints prewar 
La ap 


and bottiers, Machinery. LTER 
z MFG. co.. 889 Clinton St., Milwaukee, Wis 


CHEMICAL EXAMINATIONS S32: 


DR. H. Cc. C. STIEFEL, Bissell’ Block, Pittsburgh, Pa. 


MODELS 
MODELS & EXPERIMENTAL aonn 


Inventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bidg.. Franklin Square, New York. 


Excavating apparatus, steam ‘shovels, rollers. etc., 
cheap. WwW. J. Cochran, 2123 Penn. Ave., Wash’gton, D C. 


a A MONEY MAKER 


est, Fastest, Simplest, Cheapest 
Machine. 
PETTY.JOHN BROS, 
1315 N. 1st Strect, Terre Haute, Ind. 


GAs. ENGINES and How to Run Them. Kvery 
user needs it. Simple, practical and up-to-dace, 
30) pages. 175 illustratiens. Price, postpaid $2.50. 

KAY & BRO.,; PUBLISHERS» SPRINGFIELD, O 


Dies, Tools and Special Machines. Models 
and Hperteutal Work. General Machine Work. 
Hed. BiNIER & Se@ns, Inc.. 8% Krankfort St..NewYork 


MODELS 


ESTABLISHED £867. 


MODEL §ND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small Mach’y, 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York 


DRYING MACHINES, °c.moRRE) 


Hannibal, Mo. 


CHICAGO MODEL WORKS 
179 £, MADISON S* CHICAGO, ££. 


WRITE FOR CATALOGUE OF UOOEL SUPPLIES. 


Pi oe ihe i Are you u interested in Patents, , Model or Experimental 


work? Our booklet entitle 


#5 WHAT WE DO—HOW WE 00 IT 


willbe sent to you on request. 
KNICKERBOCKER MACHINE WORKS, 
10-12 Jones Street. New York. 


PLATES STEEL STAMPS 


“EMPLOYEE CHECKS, KEY TAGS & BADGES - 
J. ROBBINS MFG.C0. 58 KNEELAND ST. 
SEND FOR CATALOGUE --++e BOSTON, MASS. 


Ine., 


ollow Coterete Nuildius Blocks,’ 


37 


|Electrical Engineering 


| and Experimental Work of Every Description 


| We have every facility for producing first-class work 
promptly. Our factory is equipped with modern ma- 
chinery througbout. 


Cc. F. 
erent Dept. 


“We A Analy ze Everything” 


AT tea bicape RATES 
Should you want to know what is contained in any 
preparation or product, address 
THE ELLSWORTH LABORATORIES 
Max D. Slimmer, Ph.D. 
Suite 406, Ellsworth Blag.. Chicago 


SPLITDORF 
1%-2% Vandewater 8t., N.Y. City 


Dies, Tools, Models and Special Machinery. 


'MOEFT & MOORE, Chicago, 
wont 


ar Firtis AVENUE, 


Metal Sp 
‘Stampings: 


The HOW and WHY of Electricity 
By CHARLES TRIPLER CHILD 


A book tbat all may read with understanding. The 
story of electricity stripped of formulwandwrittenfor 
those who wish tolearn. Price $1, postage prepaid. 


New York Sun: * We know nothing that gives so 
much real belp in 80 short a space.” 
Published by ELECTRICAL REVIEW PUB. 
13 Park Row, New York 
Sample copy of the Electrical Review FREE, if requested 


co. 


PERFORATED ME TE METALS 
EVERY DESCRIPTION - 
tom AL USES 


‘SCREENS OF ALL Kl NOS. 
B22snonre UMONSTCHICAGOnL, 


Auto Fur Coats, - - $20.00 up 
Auto Rubber Coats, - - 6.00 up 
Auto Cravanette Clothing. 


Yankee Spark Plugs, - - 2.00 
! Yankee Electrical Cut-Out 
Switches, - - - - - - 150 


Big Free Catalog 


PE. J. WILLIS CO., 2 Park Place, N. Y. 


7 [AKEWOOD 


Suet Sa +P) Sa. 
RE BRS PEAS, at 


REACHED 


for GOLF & 


ONLY BY 


New JERSEY CENTRAL 


FINEST LINKS 
BEST HOTELS 
EXCLUSIVE PATRONAGE 


3 mos. 


‘106 ‘| A monthly paper. Scientific but not t 
a 


paque Projector 


BUBIER’S POPULAR ELECTRICIAN. | 


Bubier’s Popular Blectriciany Dept. S, TIAN, Mass. 


@BOOKLET ON APPLICATION TO 
C.M. BURT, GENERAL PASSENGER 
AGENT & & 143 LIBERTY STREET 
NEW YORK CITY. #& & 2 3 


3 yrs. 
$1.00 


4& Magie Lantern for showing nine 
ings, Prints, Cuts, Dhstratiens in Beoks, 
Models and "Specimens on the Screen without 
previo: Prepsration, brillisntly hzhted and 
natural colers, Send for circular. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 


echnical. Edited by expert electricians. 


Zo choose time 1s to save time 
7o choose the 


ELGIN WATCH 


BACON 


as your timekeeper fs to 


Save your 


reputation 


for punctuality. 


Every Elgin Watch is fully guaranteed. Alljewelers have 


Elgin Watches. 


‘“Timemakers and Timekeepers,” 


an 


illustrated history of the watch, sent free upon request to 


ELGIN NATIONAL WATCH Co., ELGIN, 


wickly, vastly started, No vitration 


to Boy anu Less to 


Ran. 
THE TEMPLE Pe MP CO-, Mirs.,, Meagher a. 16th &ts., Ubiengo, 


ILL. 


UNTIL YoU INVESTICATE @ 
“FHE M AQT as WORKMAN,” 
nowsryl : 

Canhe mounts ce any 
Tha 


388 Scientific American November 26, 1904. 


COLD .GALVANIZING. 
| AMERIGAN. PROCESS.: NO -ROYALTIES. 
SAMPLES ano INFORMATION on APPLICATION. 


yg , NICKEL 


aND 
Electro- Plating 


Apvaratos and Material, 
° THR 
. Hanson & VanWinkle 
Co. 
; Newark. N. J. 
92 William St., N. Y. 
30 & 32 S. Canal St. 
Chicago. 


1854 - 1904 


WALTHAM WaTCHES 
HAVE STOOD THE TEST OF TIME. 


‘The Perfected American Watch,’” an illustrated book off 


nteresting information about watches, frze upon requeste 


Speed about twenty miles per hour. Will climb all or- 
dinary grades. 


AMERICAN WALTHAM WATCH COMPANY, 
WALTHAM, MASS. 


Write for catalogue 


WALTHAM MANUFACTURING Co. 
Waltham, Mass. 


GAS and GASOLINE 
For All Work. 1 
Stationar es, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits. 
Sead for Catalogue and Testimoniats 
State Your Power Needs. 


CHARTER GAS ENGINE CO., Box 96, STERLING. ILL. 


H W. L. DOUGLAS MAKES AND SELLS MORE MEN’ 
SHOES THAN ANY OTHER MANUFACTURER IN THE WORLD. 


The reason W. L. Dou glas$3.50 shoes are the greatestsellers 
in the world is because of their excellent style, easy fitting 
and superior wearing qualities. If I could show you the dif- 
ference between the shoes made in my factory and those of 
other makes an@ the high-grade leathers used, you would under- 
stand why W. L. Douglas $3.50 shoes cost more to make, why 
they hold their shape, fit better, wear longer, and are of greater 
intrinsic value than any other $3.50 shoe on the market to-day, ana@ 
why the sales fer the year ending guly i, 1904, were $6,263,040.00. 
W. L. Douglas guarantees their value by stamping his nameand price 
on the Bottom: Look for it—take no substitute. Sold by shoe dealers 
everywhere, 


Superior in Fit, Comfort and Wear. 


al have vars Le L Douglas $950 shoes for the fest toelve wears with ' ' A Typewr iter 
absolute satisfaction. find them superior in comfort and wear j 
to others costing from $5.00 to $7.00.” y : oan ’ reduces expenses by its great 
— B.S. Mc CUE, Dept. Coil., U. S. Int. Revenue, Richmond, Va. 4 Por i capacity for work and small cost 
W. L. Douglas uses Corona Coltskin in his $3.50 aes pS 9 | a 
shoes. Corona Colt.is conceded to be the finest Patent Leather of Maintenance, 
made. Fast Color Eyelets used exclusively. 


W. L. DOUGLAS, Brockton, Mass. { ; we Remington Typewriter Company 
ne gt UNE a ee ai wile” Baer! . = : 3 327 Broadway, New York . 


tIFFIN 


MILL 


is conceded to be the highest type of mill for Portland Cement work 
ever produced. 579 sold in two years to the following large Portland 
Cement Works in the United States and Canada; 


Lehigh Portland Cement Co., Ormrod, Pa. ‘Texas Portland Cement& Lime Co., Dallas, Tex. 
“| Lehigh Portland Cement Co., Mitchell, Ind. Tola Portland Cement t’n., Tola, Kan. 
Lehigh Portland Cement Co. Wellston, Ohio Webath Portland Cement Ca,, Stroh, Ind. 
Central Cement Co., Coplay, Pa. Runovas Portiend Cement Ca, Tola, Kan sas 
“ Glens¥FallsPortland Cem. Co., Glens Falle, N.Y. Alma Cement Co., Wellston, @hio 
Cuyaga Lake Cement Co., Ithaca, N. Y. Aetna Portland Cement Co., Fenton, Mich. 
National Portland Cement Co., Durham, Ont. Penn-AllenPortland Cement Co., Allentown,Pa. 
Sandusky Portland Cement Co., Syracuse, Ind. Martins Creek Portland Cement Co., 
Newaygo Portland Cement Co., Newaygo, Mich. Martins Creek, N.J. 
fey Grea Northern Portland Cement Co., Wolver ne Portland Cement Co.,Cold water,Mich. 


PROMPT DELIVERIES 
Packard MotorCar Co,, Dept. 5, Detroit, Mich., U.S.A. 
New YORK AGENTS M.A.L.A.M. 
Packard Motor Car Co., of New York, 317-319 W. 659th St. 


> - : 
What Is Daus’ Tip-Top? 
. TO PROVE thut Duo’ *Tip-Top" is 

> se the Dest and simplest device for makin 
100 coples frown pen-“rewn and & 
ca plex from typewestten original, we whl 
a7 ciunplete floplicatoy, orp stee, 
withont depuwif, = ten (LO) 
dluyn’ trial 
Price &t.50 lew BS ! 

. - trade dincount of Net 
i. s S4l¢ per vent, or 


TheFelixA, B. Daus Duplicator Co., DausBlig, 111 John 8t,, New York 


Ail varieties atiuowesc prices. Best Kailread 
( e Track and Wagon or Stock Scales made. 


Also 1000 useful articies, including Safes, 

4 Sewing Machines, Bicycles, Tovls. etc. Save 

Money. ListsFree. Carcago SCALE Co,. Chicago, I) 
: = = —* 


Our Microscopes, Microtomes, Laboratory 
Glassware, Chemical Apparatus, Chems 
icals, Photo Lenses and Shutiers, Field i 
Glasses, Projection Apparatus, Photo~ 
Micro Cameras are used by the leading 
Laboratories and Government Deyart- 
ments Round the Wortd. 


: Bal 
Surelythatis evidenceenough Midland Portland Cement Co., Bedford, Ind. Quaker Portland Cement Co., Sandts Eddy, Pa. 
7 Ee 


f ir e: Bonneville Portland Cenient Co., Siegfrie 
td age ged orfesy cyae S a Iroquois Portland Cement Co., Caledonia, N.Y. MississippiVa!. Portland Cem. Co. Louisiana Mo. 


a s Alpha Portland Cement Co. Alpha, N. J. Belleville Portland Cement Co.. elleville, Ont. 
Catalogs free. works is the reason; most Whitehall Portland Cement Co,, Cementon, Pa. ‘Toledo Portland Cement Co,, Manchester, Sich. 
work, best work, in least strutheraFurnaceCo., Struthers, Ohio 


time, at least expense. 
Illustrated catalogue shows what you need. And it is free! 


ANY, 92 State St., Boston, Mass. 
WAY BS UA yr) K% 


BAUSCH & LOMB OPT..CO. 


ROCHESTER.N.Y.. 


Crescent Machinery 


Quality and Price, both right 


AQ 
7 
pga 
BAND SAWS, JOINTERS, SAW TABLES, {I 

BAND SAW BLADES : 


PT Ue 
Catalogue tells the rest 


ORESCENT MACHINE CO, 
280 Main Street, Leetonia, 0., U. 8. A. 


Te eae 


ON TYPEWRITERS 
of all Makes 
ples of writing. prices, acul 
aipped tur iuspection, 


- You Need Our Speed Lathe 


Strong, accurate, with perfect lining centers. A profit creator for 
your tool room or general machine shop, You will find it a handy tool, 
Do You Ever Use a Bench Shear? Try ours, Has com- 
pound gearing giving lots of power and no friction. The prices are 


XEW YOR, CHICATIOL 
Li Galay Sb. 124 La Salle St. 


9099 $060 0000008000 E 00 OOGO8 


3 N AIL HO LDER. : right, too. Catatogue free for the asking. i f. TUN, adsld Bt, KANSAS CITY, 
D4 a: THE W. W. OLIVER MFG. CO. tatters : ST. LOTS, 8 

$ AND SET $ b ea $ liad ; Niagara Piseok Pptatar Te: ae if _f — 2 ee : ; ‘ | : 
Se Ts Nail bicatae driven where ig ad nob Tench e 66 “Wixkeri a 3 ; 

Tiras yo your Aegers. + =f Ws : 
gout Mite orien" MH AMDICTMAS STORY? LtusTRATED © | WM perce 
@ WPTHEL S. STARRETT CO., - - Athol, Mass. e! y antern ides 4 ns : fi 

F the beautiful painti f TISSOT’S “LIFE OF CHK IST.” 4A : ae ie : 
SPPCDOOO9O09009 9000009000008 Just the thing ‘for Holiday entertainments, Send for description. EXC HANG E # 


i as Base oem : WILLIAM H. RAU 1322 Chestnut Street PHILADELPHIA, PA. 
The Apple fata ea et ge mein spade alos 


For Gas Engines, Launches. : ! 
Nomorengtomeblle, ete. ny, AUTOMATIC =; OUR NEW An Ideal 
omore be attery and commutator x 
Poublee Dirt and Waterproof. Easily: A Ve SKELETON 
attached, increases power and 4 e WATCH > 

eed, Send for full ticul; — 
eet ange uncles ae Ss \ READY FOR Christmas 
coils, timing devices, spark PR ie? j 


DELIVERY Gift 


% 
plugs, and all kinds of ignition 


apparatus. — haat OCTOBER Ist it & 
The Dayton Electrical Mfg, Co. S$ p VV A Cc Dn | E Ss that Ford’s Weather Strip is diff t 
98 Relbold Bldg., Dayton, Ohio. PARKE ‘ zs i abr ord.s<w eather otripis/cileren 
Our New Skeleton Watch not only shows you the time, but bow time is made. Accurate fromallothers, Its peculiar construction 
time at that. Ready for delivery October 1st. For sale by all Jewelers. pod senders it absolutel Tair-ti ht. It is made 
ae vo . —-- oo. | THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York entirely of Southern ae Leatca with oil 
BRISTOL’S 7 Snow Hill. London, England Eo nee pine, — 
N J and will neither wear out norrust out. It is 
“= RECORDING INSTRUMENTS. } inexpensive and easily applied to all doors 


and-windows,. ill not warp, shrink or-bind. 


Seteneer* YOUR OWN ELECTRIC LIGHTS | | Sens for FRE sampte and ‘prices 


Agents Wanted Everywhere 


Pressure Gauges,-V-acuum-Gauges.-Volt- 
™ meters, Amperemeters, Wattmeters, and 

J‘hermometers, make continuous records 
Day and Night. Willpay for themselves. 


mee 


=| The Bristo) Comvany. Waterbury. Conn. 
SILVER MEDAL PARTS EXPOSITION. 


Every instrument fully guaranteed and Any size place. summer homes, launches, yachts, etc, a 
tat ont ay ohare Sond for Circu- Every detail included; very best material; ractical. CHARLES J. FORD 4 
So simple no electrician required, Light All the Time, No. 225 Senior Building, Holyoke, Mass. 


as storage battery ‘ncluced. Gas, Gasoline or Steam 
engines used give plenty of power for pumping water, 


Souee ees Rint: $4 teeepe ee sawing wood, refrigeration, etc. For our new 5%page Ars 
: E sS Ss oO Pp Ss T E E L Cc o Catalogue describing over too different outfits, address $s oa AN Mo creat weEvVEN qn 
ELECTRIC DEPARTMENT WWGESLVA CO. CNTCACO ILL US0 : 


MFRs oF CR UCIBLE SHEET STEE 
WA . 


SHINGTON. PA M| RICHARDSON ENGINEERING CO., Hartford, Conn. 15 to 21 Clinton Street. 


